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THE READER. 


4 4. a. 


HE following ſheets, now 10 
fered to the Publick, were the 
produce of my leiſure hours. How 
far I have ſucceeded in the Aifferent 
matters I have treated of, I leave to 
the candour and judgement of a criti- 
cal and diſcerning world, deſiring no 
approbation, but what reſults from 
the merit of the work; and humbly 
hoping, that no one will be too anxi- 
ous to cenſure any point, before he 
hath well weighed the conſequences 
of it. | 
If any perſon ſhould lt me for 
diſeovering the ſecrets of the building 
branch, relative to the prices of work, 
J ͤmuſt e ee him, that I nas 
theſe as the firſt rudiment of my plan, 
in 


N 2 5 ; 
„ _To.the, RAADER.. 


in order to give every journeyman 
(which I think he has a right to) a 


view of the principles and profits of 
his buſineſs. 


"0 humbly dedicate my 'endeavours 
to all in the Na Os and 
am with refpect th 


"Moſt humble, and 


Moſt obedient Servant, 


| Thomas Shaife, 
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a INTRODUCTIONS D{h MECHAMICES)) . 


2 L. the liberal arts, and various 
ſtudies, which the buſtlin Ng world are 
daily in; purſuit of, may be generally 


| compriſed under the following heads, natu- 
ral, divine, and artificial. 


To the firſt of theſe is 8 not 


only the government of this Sou Univerſe, 
but the knowledge of the uſu 


cauſes of Pro- 
vidence in the frame of every created thing. 
To the ſecond may be referred, the prac- 


tice of all thoſe virtues, which can .advan= 


tage our minds in the ſearch or enquiry after 

their promiſed happineſs. | 
To the. laſt belong all thoſe inventions, 
whereby Nature is any way aſſiſted in her 
defects: theſe artificial experiments being 
(as it were) but ſo many eſſays, by which 
men naturally attempt to relieve themſelves 
Gi | from 
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emulous of honour, wealth, or fame : I muſt 


confeſs, none of theſe motives induced me 
to the following undertaking, yet my readers 


will hardly be perſuaded, that I had no 5 


other view in the attempt, than an earneſt 
deſire to propagate the fruits of my induſtry 


for the univerſal benefit of mankind. How- 


ever, if I be allowed to alledge my 
reaſons, I aufg fer y are centred ſolely 


in the laſt obſervation; as, I hope, my en- 


deavours and examples in the following work 


will plainly evince. 


1 am far from the opinion of the ancient 


philoſophers, who eſteemed it a great part 
of their wiſdom to conceal their learning 
from vulgar apprehenſion and uſe, thereby 
the better to maintain it in its due honour 
and reſpect: and therefore generally veiled 
all their arts and ſciences under ſuch myſti- 
cal expreflions, as might excite the people's 
wonder and reverence ; fearing leſt a more 
eaſy and familiar diſcovery might expoſe 
them to contempt. Hence it was, that the 


ancient mathematicians placed all their learn- 


ing in abſtracted ſpeculation ; refuſing to de- 


bate the principles of that noble ſcience into 
mechanical experiments: inſomuch, that 


thoſe very authors amongſt them, who were 


moſt eminent for their inventions of this 


kind, and were willing, by their own prac- 
| 2 | tice, 
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* tice, to manifeſt unto the world thoſe arti- 
„ ficial wonders, which might be wrought by 

8 theſe arts, as Archimedes, Dædalus, &c. 

ſt vVere, notwithſtanding, ſo much infected 

E d 


with this blind ſuperſtition, as not to leave 


8 any thing in writing concerning the grounds 
0 and manner of ſuch operations; by which 
ſt means poſterity unhappily loſt, not only the 
* = benefits of their peculiar diſcoveries, but, 
= for many centuries, the proficiency of the arts 
- in general: for when once learned men for- 
y bid the reducing them to particular uſe, and 
* vulgar experiments, others refuſed thoſe ſtu- 
k dies, as uſeleſs and empty ſpeculations : 

| whence it came to paſs that the ſcience of 
at geometry was ſo univerſally neglected, as to 
rt receive but little or no addition for many 
E hundred years together. The divine Plato is 
7 reported to have been a ſtickler for this fooliſh 
Ir opinion; adviſing all his followers from 
d proſtituting mathematical principles unto 
* common apprehenſion or practice; and, in 
this ſuperſtition to philoſophy, rather choſe 
re to deprive the world of all his uſeful and ex- 
ſe cellent inventions, than to expoſe that pro- 
NE feſſion to the ignorant vulgar : but his pupil 
* Ariſtotle (as in many other particulars, ſo 
e- likewiſe in this) very juſtly oppoſed him; 
to and became one of the firſt authors who have 
= Written any practical diſcourſe on theſe arts. 
re Since him, many other authors of eminence 


have left maſterly works, chooſing rather a 
general benefit, than the hazard that might 
995 11 | ES. accrue 


4 AKiy to Civil PETTY or, 
accrue from the vain and groutidleſs :diffe- 


ſpect of tlieſe formal bigots; rightly prefer- 


ring the reality and ſubſtance of publick 


good, before: the ſhadows of ſome retired | 


peculation, and ingrate vulgar opinion. 


L Þ©C'T U I. 


or Magen 


HE word Mechidicks is thought by 
ſome to be derived from the: Greek, 
intimating the efficaty-and force of iſach in- 


ventions-as elucidate - geometrical rules for 
demonſtrating Motion, and the effects of 


power, or force, in removing the matter of 
bodies; or elſe becauſe theſe arts ate fo full 
of ' pleaſing variety, that they admit not of 
floth or wearineſs. Indeed, according to the 


ordinary ſignification of the word, it is uſed . 
in oppoſition to the liberal arts; whereas, in 


propriety of ſpeech, thoſe arts ahd-employ- 
ments may alone be called illibetah - Which 
require ſome bodily labour, ' diveſted-of eauſes 
and ſpeculation; as ſawyers, ſſioe- makers, 
tailors, &e. And on the contrary, that diſ- 
cipline, which teaches and diſcovers the ge- 

neral effects and properties of things, 


| => truely be eſteemed as a ſpecies of ohiloſopkn 


But here it ſhould: be obſerved, that this 
art is uſually diſtinguiſhed into a two-fold 
kind, viz. rational and manual. The firſt 
is that which treats of thoſe ptinciples-and 
fundamental notions which may concern theſe 

— mecha- 


$i. 


8 
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mechanical practices. The latter hath refe- 


rence to the making of all theſe inſtruments, 


and the exerciſing of ſuch particular experi- 


ments in architecture, &c. and, familiarly 
ſpeaking, may be termed as theory and prac- 
tice; both which I mean to treat of in the 


following ſheets: The firſt of theſe may pro- 
perly be called liberal, as deſerving the 


thoughts of men of erudition; becauſe ſpring- 
ing from the honourable parentage of Geo 
metry and Natural Philoſophy. p. 
Not even the purſuit of Rhetorick and Lo- 


gick do more adorn the mind, than a tho- 


4 


rough knowledge of Architecture, and me- 


ehanick powers and practices enlighten the 
undetſtanding; and, therefore, are they well 


worthy to be entertained with much greater 
reſpect than they commonly meet with in 


theſe luxurious times. 


The mechanical powers, by which all 


experiments are tried in removing the mat- 
ter of bodies, are generally reckoned to be 
ſix the Balance, the Lever, the Wheel, the 


Pulley, the Wedge, and the Screw; by ſome 
of which eyery diviſible, impenetrable, and 


paſſive ſubſtance, that hath extenſion and 
reſiſtance, which are the properties of all 


kinds of bodies, muſt be affected on their 
univerſal principle of gravity : gravity being 


that force, by which bodies are carried or 
tend towards the centre of the earth, and 


Which may be {aid to be in proportion to the 


quantity of matter they contain 
e. FS <-> But, 


6 A KEY t Civil b ; or. 


But, for the better diſtinction, and more 
leur diſcovery of theſe mechanical faculties, 
as they are of the greateſt utility to all ſtu- 


dents of Architecture, J ſhall Jorg of them 
ſeverally. 


LECTURE U. 


OF THE BALANCE, 


HE firſt invention of the Balance is 

commonly attributed 'to Aſtrea, who 

was therefore deified by the title of the God- 
deſs of Juſtice. 

The particulars of the Balance are ſo com- 
_ monly known, and of ſuch eaſy and familiar 
experiments, that they will not need any 

large explanation. The chief end of it is 
for the diſtinction of the ſeveral degrees of 
ponderoſity ; for the underſtanding of which, 
we have only to note, viz. that, if the 
ſides of the Balance, and the weights at the 
end of them, be mutually equal, then the 
beam will be in an horizontal or level ſitua- 
tion; but, on the contrary, if either the 
weights alone be equal, and not their diſtances, 
or the diſtances alone, and not the weights, 
then the beam will accordingly decline. 

From theſe grounds, rightly apprehend- 
ed, it is eaſy to conceive how a man may 
find out the juſt proportion of a weight, 
which, in any point given, ſhall equipon- 
derate to ſeveral weights given, hanging in 
| different places of the beam. 


Within 
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Within the power and circumſcription of 


the Balance, many ingenious enquiries may 


be made; ſuch as meaſuring the weights and 
force of blows, the ſtrength of ſtrings, or 
other oblong ſubſtances, the diſtinct propor- 


tion of ſeveral metals mixed together, and 


the different gravities of divers bodies in 


the water, from what they have in the open 
air. But as theſe are foreign to the preſent 
deſign, I ſhall conclude, without farther eſſay 


on the Balance, with this obſervation, that 
whatever geometrical definitions may be in 


any wile ſerviceable, relative to the Balance, 


I ſhall ſpeak of them in the different parts 
of practice, as they occur ; eſpecially of geo- 


metrical ſtairs. 


i 


or THE LEVER, | 

HE ſecond mechanical power is the 
Lever, the firſt invention of which is 
generally given to Neptune, the God of the 


Sea, and repreſented by his trident. 


The properties and principles of this pow- 
erful and uſeful inſtrument bear almoſt the 
ſame proportions with the Balance, only with 
this difference—mark the following 

>» 2 MP L'E. | 


As the weight is to an equivalent power, 


ſo is the diſtance betwixt the weight and the 


B 4. - deine 
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centre unto the {diſtance and the power; 
and ſo reeiprocally. Or thus — The power 
that doth equiponderate with any weight, 
muſt have the ſame proportion unto it, as 
there is betwixt their ſeveral diltandes ren 
the centre of fulciment. | 

The meaning of the ee ads 
Imperte thus much; that the power at the 
end of the Lever muſt bear the ſame pro- 
portion to the weight to be ſuſtained, as the 
diſtance from the fulciment to the power 
you bear doth from the fulciment to the 
weight :—for inſtance, if your Lever be nine 
feet long, and the fuleiment at one foot, the 
proportion will be as eight to one; for, ſup- 
poſing the weight eight hundred, one hun- 
dred borne upon the end. of the Lever, at 
eight feet, Would equiponderate, and be ade- 
quate to the weight. The ground of which 
maxim is, the fulciment at one foot, in this 
proportion, being the centre of gravity... 
It muſt be obſerved, that all the varieties 
of motion in inanimate bodies, are ſubject 
to the forces. impreſſed; and therefore it fol- 
lows, if a body be abſolutely ; at reſt, and un- 
furniſhed with any moving prineiple, it muſt 
of courſe continue ſo, till acted upon by ſome 
external power. When a body 1 is put into 
motion, it hath no power within itſelf to 
make any change in the direction of its 
courſe ; therefore muſt move in 447 99 aa 
to the Pr A dM | 


There 
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There is not a more uſeful, nor a more ex- 


325 e inſtrument than the Lever, nor any ſo 


familiarly reduced to practice. It is r&port- 
ed of the great Archimedes, that, with this 


fimple inſtrument, he propoſed to remove the 
greateſt conceivable weight with the Jeaſt 


conceivable; power ; and moreoyer, that if he 
had but known where to. ſtand and take 
his fulciment, he could have removed the 
world—thig preat maſs; or globe of ſea and - 
land; which aſſertions, though altogether 
above the vulgar apprehenſion or belief, yet 
had his acts been ſo very extraordinary, that, 
in compliance with an edict made by the king 
of Syracuſe, (to believe whatever Archi- 


medes ſhould: affirm), they were obliged to 


aſſent to this extravagant propoſition; and 
though it were eaſy to demonſtrate the geo- 
metrical truths of theſe ſtrange aſſertions, 
yet Where is the uſe of ſuppoſing them 
proved by the mechanical faculties? ? Such 
grounds, though palpable to the weakeſt 
capacity, could exiſt only in fancy, or idea, 


being far beyond the executive power of man 


to effect. Therefore the thought was truely 
extravagant, becauſe impacticable: — It is 
nevertheleſs certain, if there was the greateſt 


Conceivable weight, with the leaſt imaginable 


power ſuppoſe ſo ſmall as the weight of 
one man; if we conceive the ſame diſpropor- 
tions between their ſeveral diſtances, as in 


the former obſervation,, from the fulciment 


t9 the centre of gravity, they would both 
6+ | equi 
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equiponderate : and if the diſtance of the 
power from the centre, in compariſon to 

the diftance of the weight, were but any 

thing more than the heavineſs of the weight 

is in reſpect to the power, it may then be 

evident, from the former example, that the 

power would be greater than the weight, 

and conſequently able to move it. 


LECTURE Iv. 


A THE WHEEL. 


Aoxcer the variety of artificial . 
motions, . thoſe are of moſt uſe and 
pleafure, on which, by the application of 
fome continued ſtrength, a laſting motion is 
beſtowed, Theſe we may properly call 
ſelf-movers, becauſe the motions of ſuch in- 
ventions are actuated or cauſed by ſomething _ 
which belongs to their own frame, or » 
leaſt by ſome external inanimate agent; 
mills by wind and water; clocks, — Han 
or other engines made of wheels, by 18 22 8 85 
ſprings, &. c 
It would be tedious to inuſtrate the ex- 
tenſion of this mechanic faculty, otherwiſe 
than ſo far as may be uſeful to the preſent 
deßgn. I ſhall therefore paſs over what 
may be effected by its ſubtlety, in every re- 
ſipect, but its power in I the matter 
. | 
The Wheel, conſidered as ale to 
Power, is in * equal to the 22 5 ; 
0 ut 
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— but the force of this faculty may be more 


conveniently underſtood by the multiplication 


of ſeveral wheels together, with nuts be 


longing to each of them. The full effect of 
this invention cannot be better explained 
than thus: — As the nut is to the wheel, 
(which may be as one to ten) ſo is the num- 
ber of wheels and nuts to an equivalent 
power. One of our ordinary jacks for roaſt- 
ing meat (which conſiſt but of three) fully 
ſhews what may be executed by a number of 
theſe movers : for, if the fly or balance, in 


compariſon to its axis, be but as the propor- 


tion of wheels to the nuts, viz. ten to one, 


and the whole proportionable to the weight, 


it is evident that, if the weight was three 
hundred, a ſmall ſtring at the balance or fly 
would eaſily draw it up; for if the weight 


was three hundred, viz. 4361b. or even 
 2ooolb., the fly need not be more than as 


one to a thouſand ; for the firſt axis is to be 
but one tenth part of its wheel; and there- 


fore, though the weight be a thouſand pounds, 


yet unto a power that hath this advantage, 
it is but as a hundred at the ſecond wheel; 


and in this proportion ſtill diminiſhing, at 
the third wheel it is but ten, and at the fly 
but one; ſo, if a man has a ſtring that will 
draw one pound, it is palpable he may 
effect this weight; and in like manner of any 


other power, let the weight or magnitude be 
ever ſo great; it is but adding more wheels 


and nuts, adequate to the above proportion. 
| _ Vpan. 
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Upon this principle was the famous en- 
gine extolled ſo by Stevinus, and preferred 
by him to all Archimedes“: it! conſiſted of 
wheels and nuts, though: poſiibly more con? 
fiderable in number, and might bear a gteaten 
proportion. Upon this principle an author 
tells us, that if there were an engine with 12 
wheels, each having teeth, as alſe the axes 
or nuts belonging to them; if the diameter 
of theſe wheels were unte each axis as a hunt 
dred to one; and if wwe ſuꝑpoſe the wheels ta 
be ſo placed, ; that the teeth af the one might 
take hold of: the axis of another, and that 
the axis of the handle (made to work I) - 
turned the firſt wheel, and the weight were 
fixed to the axis of the laſt, he could then 
with eaſe remove the Stesteſt eee 
weight! in the world. 5 wine 

It appears to me, bevy: the moſt: ungen 
countable thing 1 in nature, how avy man, or 
body of men, can buoy themſelves up with 
impracticable notions: it is true, that expli- 

cations and geometrical definitions may be 
given of all kinds of local mgtion, and thoſe 
even fo facile and obvious, that an ordinary 
artificer may ſufficiently underſtand them, 
et ſhall not all the men in the world be 
able to exegute them; Though this may 
ſeem a paradox to many, I hope to prove it 
clearly by example; notwithſtanding Ariſtotle 
has endeavoured to define, that there is no 
conceivable weight which may not be a e 
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ed by theſe wheels, even as much acted as 
can be fancied: by imagination. . 


bett remains now,; in order to make a per- 
PRs diſcovery of the truth of what many au- 


kchors have aſſerted, concerning the removing 


the world, the: drawing up by the roots the 


ſtrongeſt oaks, and many more aſſertions of 


che like extravagant kind, to enquire into the 
nature of artificial motion—L mean ſlowneſs 


and ſwiftneſs; for, without a right under- 


ſtanding oft theſe; 4 man will be expoſed to 
many abſard miſtakes! 1 in-attempting matters, 
which are either-in themſelves impoſſible, 
or elſe not to be. performed by ſuch means 


as are applied to them, I think I may ſafely 
affirm, that many, if not moſt of the miſtakes _ 


in theſe great mechanical deſigns, - ariſe from 


a. miſapprehenſion of that difference which 


will be between the ſlowneſs' or ſwiftneſs 
of the weight and power, in compariſon to 
the proportion of their: ſeveral ſtrengths. 

Now if it were poſſible to contrive an 
engine, whereby any conceivable weight might 


be moved by any conceivable power, both 


with the ſame brevity or ſpeed (as it is with 
thoſe things immediately ſtirred by the hand) 
the works of Nature would be then too 
much ſubjected to the power of Art, and 
men might be encouraged, in imitation of 
the builders of Babel, to ſuch extravagant 
deſigns as would not become a created be- 


ing; the wiſdom of Providence thetefore hath 


10 confined theſe human arts, that what an 
e x invention 


_— 
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invention hath in ſtrength, is abated in the 
ſlowneſs of its motion: tor it is to be obſerv- 
ed as a general rule, that the ſpace of time 
or place, in which the weight is moved, in 
compariſon to that in which the power doth 
move, is in the ſame proportion as they them- 
ſelves are to one another; ſo that if there be 
any great difference between the ſtrength of 
the weight and the power, the very ſame 
kind of difference will there be in the ſpace 
of their motion. For inſtance, if the power 
be unto the weight but as one to an hun- 
dred, then the ſpace, through which the 
weight moves, will be an hundred times 
leſs, and conſequently the motion of the 
weight an hundred times flower than that of 
the power. 5 Et: > 
If we conſider an inſtrument of twelve 
wheels, as before- mentioned, made propor- 
tionable in ſtrength to any imaginable weight, 
we ſhall then find that its motion will be 
conſiderably ſlower than the heavens are ſwift ; 
for, if we ſuppoſe the windlace to ſuch an 
engine (prepared to ſet the whole in motion) 
to be turned 4000 times in an hour, yet in 
ten years ſpace the weight will not be moved 
one hair's-breadth, nor one inch in a thou- - 
ſand years: the truth of this will be more 
eaſily conceived, if we conſider the frame and 
manner of a twelve-wheeled engine: ſuppoſe 
in each axis or nut there be ten teeth, and 
on each wheel a thouſand; then the wind- 
lace of this engine muſt be turned one hun- 
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dred times before the firſt wheel, reckoning 


dovnwards, can be moved round once, and 


ten thouſand times before the. ſecond can 
finiſh one revolution ; and thus through the 

whole twelve wheels in this, multiplied pro- 

portion. Rnd 

I will now appeal to every reader, of 
common reaſon, whether ſuch attempts or 
expreſſions can be any thing more than the 
incoherencies of a diſtempered brain! For 
notwithſtanding the beauties of mechanical 
manceuvres are as inſtructing as entertain- 
ing, when reduced to familiar practice, yet 
when once proſtituted, or ſtretched beyond 
the power of art, they can no longer be 
confidered as parts of the ſcience, becauſe 
they exiſt only in imagination. | 


Not much unlike theſe extravagant no- 
tions was that of the famous Grecian archi- 


tet, who propounded to Alexander the Great, 
to cut mount Athos into the ſtatue or figure 


ofa man, which in his right hand ſhould hold 


a town capable of containing ten thouſand 


men, and in his left a veſſel to receive all the 


water that flowed from the ſeveral ſprings in 


the mountain ; but whether Alexander, in 
his ambition, feared that ſuch an idol might 
have more honour than he himſelf; or whe- 
ther, in his frugality, he thought ſuch a work 
would coſt him more money than conquering 
the world ; or whatever elſe was his motive, 


he refuſed to undertake it: but if he had 


conſented to ſuch an extravagant attempt, 
| | CENT (though 
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(though in contradiction to the opinions of 
all mankind) I darh affirm it never dauld have | 
been a 


LECTURE V. 


OF THE PULLEY: 


HE g Pulley i is * ſuch EY 5 

that it will not need much, nor any 
particular deſcription. The chief parts of it 
are divers little rundles, which are moveable 
about their proper axes: theſe are uſually 
divided N to their ſeveral ſituations, 
into the upper and lower. The lower pul- 
lies only give. force to the motions. If we 
ſuppoſe a weight to hang upon any of the 
upper rundles, it will then require a power, 
which in itſelf ſhall be fully ae to the 
ſuſtaining it. 

The diameter af a pulley, —— fixed 
in a ſtate of motion, is as a proper beam or 
balance hung upon its centre : therefore the 
power muſt be adequate to the weight, in 
the fame ſtate as if the power and weight 
were faſtened by two different cords, at the 
end of the balance. Now all the upper pul- 
lies being of one and the ſame nature, it 
muſt neceſſarily follow, that none of them 
in themſelves conduce to the eaſing of the 
power, but only to the greater conveniency 
of the motion; the cords by this means be- 
ing more caſily moved than otherwiſe they 
would 
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would be. If the weight to be: ſuſtained be 
above the pulley, as in all the lower forts 
it is, then the power that wy ew it need 


"0g; 


be hut half the weight itſelf.” example, 
let the diameter of à lower pulley, on 
vwhoſe centre the weight is faſtened, be equal 
to ten pbunds, one end of the cord being 


ö tied to a hobk, there will be bat half the 
k weight to ſuſtain; for the hook in this caſe 
7 is the fame as if held up with a firing, with 
t one end in each hand, upon a proper ba- 
e lance ; and this ſubduple proportion will ſtill 
7 remain, though an upper pulley be joined to 
„ the lower. The upper pulley alone doth not 
— abate any thing of the weight: it is the ſame 
e thing, whether the half-weight be ſuſtained 
, cord is faſtened as the weight is altered 
=. by the lower pulley alone. Now, as one 

of the lower pullies doth abate half of that 
d heavineſs which the weight hath in itſelf, 
or and cauſe the power to be in a ſubduple pro- 
le portion unto it, ſo two abate the half of that 
in which ſtill remains, and caufe a ſubquadruple 
ht proportion between the weight and the 
he power; three a ſubſextuple ; and ſo on to as 
1 many as may be required: for they will ſtill 
it diminiſh: the weight according to this pro- 
m portion. Suppoſe the weight then in itſelf 
he to be 1000Ib. the applying it to one of thoſe 
cy lower pullies will make it but 500; two of 
e- them but 250; three of them 125, &c. 
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It is not material to the force of this in- 
ſtroment, whether the rundles be big or lit- 
tle, provided they be made equal to one ano- 
ther, in their ſeveral ſtations. But it is moſt 
convenient, that the upper ones ſhould each 
incteaſe as they are higher; becauſe by this 
means the cords will be kept from /tangling : 
theſe pullies may be multiplied: according g to 
ſundry fituations. By theſe: examples an in- 
vention is eaſily formed, for a man to draw 
himſelf up to any conceivable height; and 
familiarly reduced may be of much ſer- 
vice for particular uſes, as when occaſion re- 
quires the reperation of cielings, towers, 
domes, cathedrals, &e. and this may be ef- 
fected with ſo little trouble and expence as 
two pullies, one above, the other below; to 
the upper one muſt be fixed a hook, hung 
at the top, which may be done on the out- 
ſide: the end of the cord being fixed to the 
centre of the top pulley, and put firſt round 
the bottom rundle, then the top; the other 
end of the cord a man may have in his hand 
to draw himſelf up by, or to any machine 
that he may require for his tools, &c. The 
execution of this will require but little more 
than half his weight, or if the pullies be 
multiplied, it may be done with half that 
force, and ſo on in the aforementioned 12 705 
portions. 

From what hath been {aid of abies. it is 
eaſy to conceive, what great performances 
may be wrought by theſe 9 being inſtru- 

ments 
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ments of infinite fir ength: it is reported of 
Archimedes, that with an engine of pullies 


to which he applied only his left arm he 


lifted up 500 buſhels of corn at once; and 
drew up a ſhip with all her lading upon dry 


ground; and all this with a threefold pulley. 


But it is not poſſible that theſe alone ſhould 
ſerve for the lifting of ſuch a weight; be- 


cauſe ſuch an engine can make but a ſubſex- 


tuple, or at moſt a ſubſeptuple proportion, 


between the weight and power: which is by 
far too little to reconcile the ſtrength of a 
man to ſuch ponderoſities.— How many of 


theſe miſtakes were it eaſy to find out, if we 


did but know the weight of thoſe ancient 
meaſares : ſuppoſing them to be the ſame 
with our Engliſh buſhel, which weighs 64 
pounds, the whole. would then amount to 
320, 03 pounds, one half of which would 


be lightened by the firſt pulley, half of the 


remainder by the ſecond; and ſo on in this 
ſubduple proportion. And if we conſider 
a man's hand to be as 50 pounds weight, 
it is demonſtrable that it will then take at 
leaſt ten or twelve pullies to effect 7. 


LEO TUN 
8 F THE WEDGE, J. 
HE firſt mechanical faculty is the 
5 Wedge, a well known inſtrument, and 
of the. greateſt; utility in niedling up old 


houſes, cleaving of 8. & c. The efficacy 
1 1 2 + a 


and 
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and great Rrength of it may e eee 5 


E 304 
Firſt, by the fore-of Wy 


- Secondly, by the manner wheneby: ths 


; power is impreſſed upon it; which 1 is e, 
force of blows, or percuſſion. iis 
Firſt, the form of it 'repreſents two Fra 


: with; nad: it is a general rule, that the more 


nàcute the angles are, ſo much the more eaſy 
will be their motion; the force, from the 
acuteneſs of thoſe angles, being more eafily 
 Imprefled, and the ſpace wherein” nee is 
moved ſo much the leſss. 
The ſecond particular whereby this 1 
ment hath its force, is the manner whereby 


that force is impreſſed upon it; which is 


by a ſtroke or blow. The efficacy of it alſo 
far exceeds any other; for though we ſup- 
poſe a wedge to be laid or fixed in a piece 
of timber (in a poſition for cleaving) and 


preſſed down with ever ſo great a ſtrength, 


nay, though we were to apply the force 
of the other mechanical inſtruments, the 
fcrew, pulley, &c. yet the effect would not 
be adequate to a blow. | The true definition 
therefore of this is perhaps one of the greateſt 


ſubtilties in nature, nor is it in my opinion 


fully explained by any author who has un- 
dertaken its reſolution: though to me it 
ſeems no other than the ge of: the blow 
given to effect it. 


"Thoſewhoattributeit to velocity alone; have | 


not given a proper definition of i it; for if this 
Wo” were 


{ 
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were true, a blow given. with a light weapon 
would exceed any other force. And accord - 
ing to this, how comes it to paſs that an ar- 
roy or bullet diſeharged near at hand, is 


much leſs forcible than at a proper diſtance; 


whereas the violence whereby they are car- 
ried at firſt is neweſt, and in all probability 


the mation at that time the moſt fwiftz The 


firſt and greateſt conſideration ſeems to me 
the quality and, weight of the inſtrument by. 
which the blow is given; and ſecondly, the 
ſpace or diſtance through which it paſſes. 
And firſt, If the inſtrument by which you 


mean to effect the motion, be not propor- 


tionable to the ſtrength or force required, the 
ſwiftneſs or rapidity of the blow will not ſerve 
to aceompliſh it. Secondly, If the ſpace or 


diſtance through; which the force muſt paſs 


be not ſufficient for it to acquire the requiſite 


_ eelerity; it will add nothing to the effect that 
the ſledge or enen contain a double 
proportion of weight; and therefore may be 


reduced to the following example: as the 
weight of the inſtrument ig to the power of 


es wedge, ſo is the celerity of the diem to 


yo Giſtance 26quiesd: to- eſfeck 1 it. 
* E 85 F b. R E VII. 


or THE SCREW 


Fuer which is. uſually eſteemed the 


1  faxthi a power is the Screw; ; 
which may be called a kind of wedge, mul- 
tiplied or continued by an Heliacal revolution 

C3 | round 
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ee about the body of a cylinder; receiv- 

ing its motion not from a ſtroke,” but a lever 
or handle at one end of it; and uſually diſ- 
tinguiſhed by the names of a male and female. 
The male is the fore-mentioned {crew ; the 
female the nut which receives it. The qua- 
lity of this power far exceeds any of the reſt, 
for theſe uſes for which it is generally apply- 
ed; as, in printing, extracting and ſqueezing 
out the juice of fruits, &c. and in the work 
ing of this inſtrument the ſtrength of one 
man will be more forcible than the weight 
of a whole mountain. It is alſo uſed for 
lifting and raiſing great weights, and is much 
more practicable than any inſtrument made 
of wheels, pullies, &c, 

The great advantage of this Henley above 
the reſt conſiſts chietly in this; the other in- 
ſtruments require as much ſtrength for the 
ſupporting of the weight to be moved as may 


be equal to it, beſide that othef ſup er- added 


power whereby i it is out-weighed band moved ;z 
fo that in the operation by theſe a man al. 
ways exhauſts himſelf by” continued: ene 
For example: 

Any weight that is lifted 'bya wheel or 
pulley, will of itſelf recline, if there be not an 
equal power to ſuſtain it: but in the forma- 
tion of the ſcrew, this 1 inconvenience is per- 
fectly remedied; for as much force as is com- 
municated unto this faculty from the power 
applied to it," is till retained by the very 

fame and nature of the nh n ſee 
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might have been juſtly reckoned e the 
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ing the motion cannot return, but by the 
handle of the lever which effected it; ſo that 
the whole ſtrength of the power may be em- 


ployed in the motion of the weight, and none 
ſpent in ſuſtaining it. The principal defect 
of the ſcrew is, that in a ſhort ſpace it will 


be worked to its full length; and then it can- 
not be of further uſe for the continuing of the 
motion; unleſs (as before obſerved) it be re- 


turned back 75 the fame inſtrument that 


worked it. 
Though this moſt noble and 55 of all 


mechanick powers be not ſo much as men- 


tioned by ſome of the ancients, eſpecially 
Ariſtotle; yet I cannot help thinking, that 
moſt of the wonders performed of old may 
chiefly be attributed to the execution of this 


inſtrument, becauſe no other invention could 


be ſo applicable to time, as what might be 
made and contrived by certain (orews.:: | 4 

Among the Fews we read of Solomon's 
temple, which tor its ſtate and magnificence 


other wonders of the world : we read of pil- 


lars of braſs eighteen cubits high, and twelve 


cubits.round, great and coſtly ſtones for the 
foundation of it. TFoſephus tells us, that ſome 
of the ſtones were forty- five cubits long: and 
in another place mentions the famous towers 
built by Herod, wherein every ſtone was of 


. White marble, twenty cubits long, ten broad, 


and five thick; and which was the greateſt | 


1 the old * itſelf ſtood upon a ſteep 


85 4 | rifing 
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riſing ground, with the bills pom it, on the 
tops of which theſe towers were built, which 
were above thirty cubits highs. fo that it is 
ſcarce conceivable by what ſtrength ſo many 
ſtones, of ſuch great nice en cons 
veyed thither. 5331 2964; 16 
Among the. Grealons we dead af the Epbe= a 
Aan temple dedicated to Riana, wherein 
were an hundred and twenty-ſeven; columns. 
formed of as many ſtones, each of them ſimty 
feet high, and all ken. out of the qiainiaecof 
2. 1 rt A 7 i fr 8 | 
Further, * were at e ſap obe- 
liſks, each compoſed of ſo many entire ſtones, 
fome of which were 40, ſome do, and others 
go cubits high; moſt of thieſe were brought 
out of the quarries dug in Egypt. Where they 
were wrought; into: form, and afterwards, not 
Without incredible labour nenen 
| brought to Rm. tin | 
Alo about two hundted years ago an old 
ebeliſk was erected, which: hadi been dedi- 
cated to Julius Ceſar : this was ont intire 
ſtone, being a kind of ſpotted marble; the 
height of it ane hundred andi ſeven. feet; the 
breadth at the bottom twelve feet; and at 
the top eight: it was removed at the charge 
of — Sextus the Fifth, from the left ſide 
of the Vatican to a higher» ground. Fhe 
a moving of; this:obeliſk is celebrated by many. 
8 writers; all of whony . of i it in er 
. Yonge © and . e 8 5 
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The executing in former days ſuch: great 
wonders may ſeem tu infer,. that their medha- 
nicat arts are now loſſi among the many other 
tuins of time; but this cannot. by any means 
be: granted, without much ingratitude to the 
age. I believe if a proper examina- 


tion were made into the merits of ſome'now 


living, Fam not perſuaded we ſhould find it _ 


Want of method that : diſables them; but 


becauſe ue have not either the ſame materials, 
or motives to attempt ſuch works, or the 
means to effect them, as the ancients had. 

The: prefent age is much more active than 
that of To ancienis; "every. man finds ſo much 
buſineſs fon the pretent, that he has not leis» 


fare to trouble himſelf abqaut things which 
can never be of uſe to him, and therefore in 
many teſpects there is a great diſproportion 


betwixt the incitements of former times, and 
thoſe of the preſent age with reſpect to ſuch 
magnificent attempts. Aswedifferatſomuch 
in theimotives; ſo Gn do wel in rthe: means 
of effecting them. ; | 
In thofe remote apetbete wert een 
2nd opportunity both for great men to under- 
take ſueh werks, and. for the people to per- 
fect them: whereas the world is now grown 
more politick and therefore more troubleſome: 
every great man having other private and ne- 


ceſſary huſineſs about wWhieh to employ his 
time and fortune. So likewiſe in regard to 
the common people, who living at that time 
_— wildlyy without being confined to par- 


ticular Wo 


346 AKrv to Cru Arebitecture; on, 
ticular trades and profeflions, might be more 
eaſily collected upon ſome famous employ- 
ments: whereas now, if the king wanted to 
raiſe an army, it would not be poſſible to 
gather half the number of men that were for- 
merly employed abont theſe magnificent 
We read of thirty-ſix hundred thouſand 
men being buſied for twenty years in build- 
ing one of the Egyptian pyramids; for a mil- 
lion that were as long in building another; 
and about the carriage of one ſtone only twenty 
days journey, on which for three years to- 
gether two thouſand choſen men were direc- 
tors, beſides many other under-labourers. 

In the building of Salomon g temple there 
were threeſcore and ten thouſand that bare 
burdens, beſides fourſcore thouſand hewers 

in the mountains. Suppoſing every one of 
theſe hut to carry a load, there were enough 
to make a large mountain, —The Ephefian 
temple, ſpoken of before, was--built.-at the 
joint expence of all Aja; the 127 pillats 

nin it were made by ſo many kings, according 

to their ſeveral ſucceſſions; the whole worle 
not being finiſhed in leſs time than two hun- 
dred and fifteen years. EET TTE I way 

The abundance of wealth which was then 
in the poſſeſſion of a few individuals being 
now diffuſed among a far greater: number, 
there is at preſent a greater equality among 
mankind ; and the flouriſhing of arts and ſci- 
ences hath ſo ſtirred up men's natural nobi- 


lity, 


on 
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lity, and made them of ſuch active and in- 
duſtrious ſpirits, as to free themſelves in a 
great meaſure from that ſlavery which thoſe 
old and unpoliſnhed nations were ſubject to. 
From all which conſiderations it does not 
follow that there is any defect of art in theſe 
latter days. For my own part, I conceive 
it eaſy to demonſtrate the mechanical arts in 
theſe times to be ſo far beyond the know-. 
ledge of remoter ages, that had we but the 


means the ancients had, we would effect far 


greater works with half the labour they ule, 
en one tenth part of the r eg 4 


L EC TUR E iI. 
a " 3 or BUILDING IN GENERAL. 


HOUGH the word Building i in a re- 

ſtrained. ſenſe alludes. only to the e- 
. or raiſing of an ediſice; yet the means 
and manner of ſuch erection muſt be ef- 
fected by the power of ſcience, well digeſted 
in the mind of the conductor. For to build 
well, depends not only on the ſciences of 


Geometry and Architecture, but alſo on a 


thorough knowledge of the mechanick pow- 
ers in general; as well as on Hydraulics, or 


the art of conveying water by the law of mo- 


tion, through pipes or engines, in ſuch man- 
ner as may be requiſite; both for uſe and con- 
venience. 


The art of building then, which is found- 


50 on the — of ſome of the nobleſt 


ſciences, 


29 — ar, 


ſeiences, requires a greater application, and! 
more enlarged judgement, than is uſually. 
conſidered; from whence it follows that: t — 
term builder is frequently made uſe of, an 
a ene by ſome who do not underſtand 
For a man to be a proficient in building. 
. the fieſt place he ſhould have a knowledge 
| 3 materials to be uſed, both in wel 
Mi to quality and tity, as well as 
the arts 4 —— thereuntq 
belonging: with many more: relative conſi- 
derations. Plainly to elueidate theſe requi- 
ſites as far as may be neceſſary with com- 
mon practice, in civil architecture, is the 
ſubject of the following ſheets" and becauſe 
I wiſh not to take up my reader's time with 
a defcription of what he has to obtain, with<. 
out an illuſtration of the principles themſelves, 
F ſhall proceed, in the firſt place, to Fee 
the ericedgier of Building in general. 
In every ſtructure or edifice four things 
to be conſideted, viz. ſtrength, convenience, 
propriety, and beauty; without theſe: nd 
choice of any quantity of materials whatſo- 
ever will in any wiſe contribute to the pur- 
poſe; as nothing can be erected: with any 
certainty, that is wanting in the above pro- 


perties. It will be ſuitable" therefore to our 


deſign, not only to enquire” into the nature 
of theſe great conſiderations, but alſo to elu- 
cidate their uſe, and point out ſuch defects 
as the b r vo: ane! ans be li- 
able 3 2 
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LECTURE n 
or STRENGTH IN BVILDING. *” | 


| HE Aae quality. ito be A ee 4 
J all ee is: Strength ; this directly 
alludes to the ground- work, in every reſpect 
and part; which a builder ſhould have a firm 
aſſurance of, before the firſt ſtone or brick is 
laid: for whatever errors may be committed 
in a building they cannot in any wiſe be ſo 
pernicious as a defect in the foundation. It 
behoves every man therefore, who is prin- 
cipally concerned in an edifice, to look and 
inſpect into this great particular himſelf; it 
being the baſe of the fabric, he ſhould be 
well aſſured of its natural ſolidity. If the 
ground be faulty, in that caſe; it will be ne- 
ceſſary to ſupply this natural defect by the 
power of art, which may be done eee o 


way ſtrength required. 


A natural foundation is that which may be 


| built upon without the aſſiſtance of piles, 


timber, plank, &c. There are different ſorts 
of ground which may be built upon, and all 


_ equally good; ſuch as ſtone, clay, gravel, 


and chalk. Theſe, if the foundation be of 
ſize proportionable to the weight to be ſuſ- 
tained, will anſwer every purpoſe. 

An artificial foundation is that which is 
obliged to be made when the ground is looſe, 


rotten, or otherwiſe defective, by the help 


of f piles on planking, wad muſt be Kata 
4 4 


r —_— 
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uſed according to the builder's judgement, 


' the ground be a looſe ſand, and ſtand up- 


on water but a ſhort ſpace. from the ſurface 
of the ground, or floor of the cellars, (if 
ſuch ate built) it will be neceſſary to drive 


piles all along the different foundations, as 


cloſe as they can ſtand, eſpecially at all angles, 


quoins, and chimnies. With regard to the 


length of the piles, they muſt always be re- 


gulated by the ſtrength or body of the earth, 


and the weight and magnitude of the ſuper- 


_ ſtructure. — Fot my own part, I would 


always chooſe to make piles of ſuch a length 
as might reach to a ſolidity of ſoil. The 


ſcantling of piles may be as't-x4th part of 
their length. With regard to inner walls, it 


may not in every caſe be required to drive 
piles quite cloſe all along but at three, four, 
or five feet apart: between which lay bridg- 


ings of oak, and planking may be placed upon 


the whole. 1 IO * . 

There are ſome parts of ground where 
planking alone may do, and which are not 
of conſequence ſufficient to be truſted with- 


out. In ſuch. caſes the following method 


muſt be adhered to. | | 


Firſt, Level the ground at the bottom of 


the trench, and at every quoin, and betwixt, at 


the diſtance of three feet, lay bridgings of oak 
the whole width of the foundation. Between 
and level with the top of theſe lay bricks or 
ſtones with planking of three or four inches 


thick, to cover the whole; and on them 


proceed, 


er @ 


[ma 
I 
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With regard to inner walls, it is hi bly 
requiſite that the like care be taken; f 
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proceed, obſerving to bed well the planking 


with good loam, that the wood-work may lie 
ſolid along, and likewiſe particularly level. 


The benefits which ariſe from a level foun- 
dation are, I hope, obvious to every profeſſor 


of building: for this is not only a guide to 
keep in that ſtate all the way up, but a 
ſhrewd maxim, that when this example is 


ſtrictly adhered to, (and the materials of a 


proportional weight) its bearings upon the 


ground are equal; and if any ſettlement 


ſhould enſue, it may then be every where 
F FEY 239.3948 


or a 
ſare and level foundation is of as much con- 
ſequence in them as in the outward' walls; 
and though they will require much leſs, yet 
muſt they be ſecured in proportion to their 
ſeveral weights: for it ſettlements ſhould 
happen within the houſe, the whole maſs of 


_ decorations will be diſconcerted, and rendered 
' defeQtive to every eye. 40s 


The foundation being thus ſecured, we are 
next to conſider the other appurtenances of 
ſtrength, viz. the walls, centring-groins, 
floors, bond-timbers, lintels, diſcharging- 
pieces, taſſels, plates, girders, roof, tie-beams, 
&c. which mult all bear a proportion to one 
another, and in every reſpect adequate to the 
whole, 3 740 4 81 REL 5 
And firſt of walls, whoſe great principle of 


ſtrength lies in the peculiar cauſe of their 


erection, 


A kxx to Civil Archuudure; er, 
1 which is to ſupport a certain wei 


to be appropriated, and therefore of coutle 


muſt be made ſufficient for the purpoſt in: 


tended. Ia order to reduce; this ſyſtem to a 
certainty. we muſt firſt. be acquainted with 


che height and width of the ſtructure, by 
which means we ſhall be able to fx a ſtand- 
ard. for. the thickneſs of walls. But as this 


laſt obſervation comes within the limits or 
tule of propriety, I hall finiſh this lecture 


with tlie following obſervation- viz. That 
after the foundation, i is ſecured, to continue 
this quality of ſtrength the walls muſt be all 
built perpendicular; for then they are in their 
full poſitions of ſtrength. The timbers muſt 


likewiſe be all of ſufficient ſcantlings, pro- 
ö bee ee to the ſize of the building, and 


have ſufficient lengths of bearings in the 
walls, the bond-timbers. being all bound in 
the angles and fixed, till the roof is on, in 
one continued chain round the buildings the 
girders every one laid upon piers if poſſible, 


with binding pieces of timber underneath, 


and centres of brick turned over the tops of 


them and if the girders be of great agtbe | 


they mult alſo be truſſed. 


"The roof muſt be ſo 1 that all the : 


walls may bear a proportionable Mare, neither 


too heavy nor too light. If too heavy, the 


lateral preſſure of the rafters will tend to ſhove 
out the walls : if too light, it muſt of courſe 
be in danger from every ſtorm. The raiſing- 


plates muſt, be well tied at the angles, and 
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the whole building ſecured at proper places 


with tie- beams, &c. And to crown the work 
with ſtrength, the walls ſhould have ſuffi- 
cient time in building, leſt the ſuper- incum- 
bent weight cruſh the work. beneath, and 
cauſe; premature ſettlements, the ſure way to 


ruin and deſtruction, 1 


h H UAA K Snot: 
or CONVENIENCE IN BUILDING. 
"THE word Convenience hath an exten- 


ſive meaning, and imports, . that a. 
building ſo contrived ſhould be advantageous, 


warm, - pleaſant, and uſeful, according to the 
intent pro 


poſed, the perſon you build for, or 


4 


uſe. to which it is appropriated, 


If a perſon. of rank builds, for ſuch the 
architect ſhould be particularly circumſpect 


in regard to the ſituation, and take every ad- 


vantage to obtain the moſt pleafing effect, 
both as to place and proſpect; eſpecially in 
the country, where there generally is room 
enough for invention, and no check upon the 
fancy, or reſtraint to the moſt pregnant ge- 


nius, in embelliſhing his deſign with every 


beauty of art and nature, ſuitable to the per- 
ſon and adequate to the place. In town, 
things of this nature cannot in every reſpect. 
be adhered to, as we are frequently confined 
in our mode of building through the incon- 
venience of the place, and therefore cannot 
ſo eaſily ſtrike upon that happy groupe of con- 

TE, D ſiſtencies, 


—_ 
| 1 | 
__ 
N : 
: . 
1 
} p 
[ : 
0 
} 
|; 
! 
1 
ſ 


34 AKrevt Gad e 3 br, 


ſiſtencies, which, when properly united,” will 


ever render a ſtructure pleaſing, of whatever 
fize or dimenſions it be. However, if a 
place can by any means be obtained for the 
purpoſe, I would recommend for a perfon of 
rank à wide airy ſtreet cohtiguous to ſome 
ſquare, with a ſufficient number of ævenues 
leading to public places, that no danger or 
hinderance might ariſe 10 the N of 
carriages... . . 5 40 
When ſuch a place is fixed. upon, care. 


mould be taken in the defign, that the exte- 


rior parts of the building have ſomething 
more diſtinguiſhing thin the common mode, 
both as to form and execution; and not iife- 
rior to the fank of the perſon vou Build for. 
The interior part ſhould” he eaſy, ecbnnected, 
and ſuitable to their different purpoſes. * The 
ſtairs contrived in a fatniliar plaee, and im the 
midſt of the rooms above and below, that an 
eaſy entrance may be Had to every apürtment. 
The anti- chamber alſo ſhould be as conve- 
nient as poffible to thie ſtairs, that ſtrangers 
may not be incommoded. The bed- cham- 
bers neither too large nor glaring with light. 
5 back ſtairs ſo conttived, that ſetvants 
paſs to their own apartments? and places 
of buſineſs without impediment, from the 
beſt, rooms; and that water-clofets de con- 
ſtracted in proper places, and without the 


leaſt annoyance; the ceſs-pbols and drains 
ee of LY fufficient Mg ana: Water had 
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familiar to the kitchen, and every thing that 
can be obtained with reſpect to proſpect from 


the windows, &c. to render the whole plea- 


ſant, uſeful, andi in every n e to 
the intent. r 
The ſame Ales ſhould be obſerved i in tory 


2 building, whether it be for a merchant, ; 
trader, or manufacturer. Firſt, the neceſſary 


tenances muſt be noticed; then what 
elſe of beauty may be thought conſiſtent with 
the deſign muſt be added, with this main 


point in view, not to out- ſtretch the purſa 


and rere of . N e | 


In T 


1. E C Þ * R E. xl. 
_ OF PROPRIETY IN BUILDING, _ : 


T HE term Propriety i is not &: much as 
mentioned by Andrew Palladio, nor 


> any — extant; all hitherto having con- 
tented themſelves with thinking that what 


ever is beautiful muſt be proper. But this 
I dedy; and want no greater vindication 


of my diſſent than a thorough examination 


into the preſent ludicrous mixture of frag- 
ments, Which are all eſteemed incomparable 
beauties, though in reality they have not one 
property to recommend them. 

It is contrary to my plan or intent, to de- 


preciate the ' defigns of any ſurveyor, or pri- 


vate workman; but I muſt point out the 
common errors of the age, leſt the young and 


| inexperienced ſhould ſnatch the gorgeous bait, 


2 and 


36 AKry to Civil Architecture; or, 
and imbibe ſuch a puerile ſyſtem of incon- 
ſiſtencies as may take them more time to 
eradicate than leiſure to acquire. — Now 
though there are many very elegant deſigns 
which border upon, or rather were the ori- 
ginals to the preſent ſhades of what is called 
Taſte; yet thoſe abound in + moſt of the 
. merits which I define to be propriety, which 
is the exact bounds fixed for the finiſhing all 
ſorts of work, and the real ſubſtance of ju- 
dicious experiments, that have been made by 
+ altitudes and geometrical calculations, to - 
find the maſt approved proportions of unity 
which one member bears to another in an 
indiviſible ſtate ; ſo that ſtrength and beauty 
may be circumſcribed by its power, and have 
» certain criterion or limit for their extenſion. 
To attain a right underſtanding of this is 
one of the firſt principles that ſhould attract 
the attention of every ſtudent or profeſſor of 
building; for it is the only guide to perfec- 
tion, and without it no proficiency can be 
arrived at. In many buſineſſes and employs 
propriety is no more than the reſult of fancy, 
which hath a change or different effect upon 
almoſt every eye. But building is not ſubject 
to this mutable ſtate; for when once a plan 
and elevation is given, and jits intent and con- 
ſequence known, the judicious workman of 
himſelf ſhould proceed without the aſſiſtance 
of architect or ſurveyor. By one who is well 
apprized and ſtudied in the principles of 
MY. every. and 6 of a build- 
ing 


— 


CY = — _— | LY 0 ® — L nan %” * AS 1 — W 4 * 


[| . 


The Univerſal. BR1T188 Bir pkk. 35 


ing may be reduced to a ſyſtem, and hold 


ſuch an affinity with nature, that harmony 
and arrangement may be ſeen through the 
whole, light and eaſy, and yet ſubject to the 


ſtrict rules of architecture. 2 
This many of our men of modern notions 


will not believe, becauſe they will allow no- 
thing magnificent that is not compoſed of the 
preſent jargon of mutabilities. 


1 E muſt confeſs I am far from conſidering 
the ancients — ſenſe of building as in 


the leaſt compatible with the natural and 
ſplendid eaſe we ſee in many of our modern 
productions. The) ſeveral ages of improve- 
ments, and different eſſays in every century, 


muſt have made ſome progreſs for the better, 


or their works and labours would have de- 


ſerved ſevere criticiſm. However, it cannot 


be affirmed, that the five orders of Architec- 
ture have received the leaſt addition for many 
ages: their compoſitions are ſo judicious, na- 
tural, and ſtriking, and bear ſuch a propor- 
tion with reaſon, that is has ſurpaſſed the abi- 


lities of every commentator, either to add or 
diminiſh, without eclipſing the beauty of the 


Many have attempted this great undertak- 
ing at this time, and daily leave laſting ſpec- 
tacles of their weakneſs and judgement. 
This is done with an intent (as they call it) 


to lighten the orders; the projection of their 


different members being by far too heavy for 


the ſplendid work of the times. But herein 
| D - | 50 is 


389 A Kx v to Civil Architecture; or, 
is their miſtake; for I will be bold to affirm 
in the preſent caſe, that whatever is taken 

from the projections adds weight to the whole 
in a double proportion. In order to prove 


this, I will only defire my readers (if they 


are unacquaited with this great matter) to 
make two drawings of any of the five orders 
of Architecture; one according to the pro- 
jections and dimenſions of Scamoxzi, Palla- 
dio, &c. and another with the projections of 
the preſent times, and you will find the laſt 
mentioned will be much the heavieſt : for it 
is à ſhrewd maxim in Architecture, that 
whatever is added to the head takes from the 
weight of the body. I have ſeen others, in 
order to take off the weight incurred by re- 
ducing the projections, add one diameter more 
to the ſhaft, and the like addition to the pe- 
deſtal. But this was mending the matter 
with a witneſs; for then they were under 
the ſame predicament with reſpect to the 
height of the mouldings; and in order to re- 
medy one defect, plunged into wann 
abſurdities. 

The propertions of. che btckere are of ſach 
ſenfible magnitudes that nothing artificial can 
ſurpaſs\ them; I ſineerely wiſh,” that every 
profeſior of Architecture was convinced of 
this; for inſtead of gaudy, we ſhould" then 
fee magnificent productions > and for arts 
and ſciences, juſtly vie with the world, and 
bid * r naten dchatice. EARS in 5 
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I do not mean by what I have advanced to 


aſſert, iat an Architect ſhould be confined 


10 produce nothing but the works of the an- 
eients. No; I muſt beg my reader to under- 


Rand, that I have the greateſt veneration for 
taſte and improvement, and hold that to be 


the gteat ſupport of the individual: but 1 
wauld not extend this beyond the rule of pro- 


priety; I would not, becauſe it is the faſhion 


to wear a dlub to my hair, ſtretch that be- 


yond the bounds of reaſon, to the enormous 


ſiee of my leg; nor, becauſe it is the taſte 


of the —— to make ſmall cornices and 
large frizes to my rooms, to be in the very 


pink of the mode, make all friezes and no 
cornice at all, which, to the diſgrace of 


beauty and propriety, is now almoſt the caſe. 


There is a ſenſible medium or ſtriking effect 
in all the works of art, like the perfection of 
nature, which cannot be exceeded. But this 


is within the limits of beauty, which I ſhall 


mention hereafter: wherefore I ſhall only 

propoſe a ſtandard for the propriety of walls, 
Hs: conſequence of light, fize of chimnies, 
&. and then give ſome obſervations on the 


beauties of building. — What- proportions 


of unity the preſent taſte of building has or 
will bear with propriety, I ſhall mention in 
my eravings of en re as they 


& 
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| And; firſt; of the ſize or thickneſs of walls, 
and depth of foundations, which chiefly: de- 
pend on the height of the ſtructure, weight 
of the materials, &c. For the depth of foun- 
dations different authors allow one ſixth of 
the height of the building. But this I think 
unneceſſary; and inſtead of one ſixth, it may 
be one eighth part of the entire height of the 
ſuperſtructure: the breadth of the foundation 
three fourths of its depth: the firſt ſtory two 
thirds of the foundation at the bottom, and 
from that diminiſh one half brick every ſtory 
upwards. This I have found in the courſe 
of my own experience to be the beſt ſtandard 
that can be calculated; though even this has 
its exceptions: in peculiar caſes, as when the 
foundations are bad, and the conſequence of 
the building will not afford a ſufficient: natu- 
ral foundation to be made. In ſuch a caſe 
the ſize of the ſoundation may be augmented . 
at the diſcretion of the builder. Obſerve 
however, that the foundations ſnould diminiſh 
upwards, and that regular ſet. offs ſnhould be 
made on both ſides, ſo that a perpendicular 
line may be drawn through the foundation 
and middle of the wall at the top of the 
building, that ſolid may reſt upon ſolid. 
There are many ſurveyors and builders who 
argue againſt regular ſet-offs on the outſide of 
a building, alledging, that they are only re- 
Vptacles for water, and as ſuch oftentimes 
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prejudicial to the ſtories below. But theſe 
are weak arguments, when compared to the 
: ſtrength of the building, which muſt be de- 
fective when ſet-offs''are only made on the 
inſide. The eaves and cornice prevent any - 
water lodging upon the facios, &c. on the 
outſide, except what happens by a lateral 
ſhower, which is very rare, and too trifling 
C WEA TT 
I muſt confeſs, it has been the caſe in moſt 
of the new buildings about town to make no 
ſet-offs''on the outſides for ſome time; but 


in-this the builders greatly miſtook their 1n- 
tereſt, (eſpecially thoſe who built for fale) as 


' a houſe properly ſet off on both fides will not 
require to be fo ſtrong by one ſixth of the 
quantity of materials, Which amounts to a 
conſiderable ſum in a large building. | 


The next point of propriety is the height 
of ſtories, and their order, which ſhould di- 


miniſh upward, though in ſome particular 


caſes they cannot, as when the moſt magni- 


ficent rooms are a propriated to the ſecond 


or third ſtory: where this happens, great 
care muſt be had of the foundation, and 


ſomething more added to the ſtrength of the 


Walls in the lower ſtories. - 


1 444 MK the Propriety of Chimnzes. 
In the conſtruction of chimnies care ſhould 
be taken to erect burrs in the foundation for 


the piers, leſt the ſuper-incumbent weight 


cauſe deſtructive ſettlements; that the open= 


ings ef the chimnies be proportional to the 
ſize of the rooms, and the funnels made pro- 
portional to the openings: by theſe; means 
there ĩs good probability of being. relieved 
from that great diſturber of peace in a family. 
a ſmokey chimney, This particular was quite 
unknown to the aneients; even Palladia only 
gueſſed at its properties. One would think 
that practical experiments would long ago 
have reduced this ſyſtem to a certainty; but, 
alas l we are {till in the dark, and may con- 
tinue ſo, and leave it to be found out by the 
.DEXE-GODtBIF 6 , ids 19 
The beſt calculations I can make for chim- 
nies, and which in general I have proved to 
be anſwerable in almoſt every caſe, are by the 
following table adapted to the ſize of all the 
rooms that may occur in common practice. 


The reader will obſerve that this table is 


calculated from rooms ſuppoſed. to be ſquare. 
When a room is otherwiſe, I bring it ſquare 


in the following manner: Add the length 


and breadth. together, and take half for the 
ſquare of the room. For example: If a 


room be 14 feet by 10, add them tegether, 


and they make 24; look for 12 the ſquare 


of the room in the table, and you will then 


find the height of the opening to be 3 feet 3 
inches, breadth 2 feet 6 inches, and depth 1 
foot 5 inches, and fo of all the reſt: 

The method of finding the depth of chim- 
nies is to add the height and breadth: toge- 
ther, and take one fourth for the depth. 


For | 
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1 ches by 2 feet 6 inches, I ſet — een 20 
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tk gin; this will make 5; feet g 
80 inches, one fourth of which x : 10+ the fie. 
t, is 1 foot 5 inches, the exact SL | 

5 bo 


depen of the chimney. * | 
The proportion of the . is IN FRO 
the depth of the chimnies, and ſhould be al- 


the Ar of the fide. 


A Table o_ the Size of che Openings of 
„ 


Rooms, ' Opening. Opening. Chimney. 


e ii Ft. In. __ n... nnen 
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In order to ſupply the defect of ſtrength 
WIS every opening occaſions, diſcharging 
— 


pf 


ways three fourths of the 1 $ __ m_ 


* > by” * + 


Square of 5 of the Height of the Depth of the 


> 


44 - {Rev to Civil Architeture; or, 
pieces of timber ſhould be laid acroſs the 


breaſt to take off the weight: in the end of 


the breaſt. muſt be laid returning pieces, or 
what is called taſſels, which are of infinite 
ſervice. If the building be within the bills 
of mortality, and no taſſels or diſcharging 
pieces can be applied without incurring the 
danger of the penalty, arches of brick muſt 
be turned in the breaſt to an{wer the e 


Of Windows — eheir 743 TI _ 


The openings of windows have been as 
little enquired into as the ſize of chimnies, 
although of material conſequence; for if a 
room be too glaring with light it is as defec- 
tive as if it had too little: a ſtandard of pro- 
priety therefore ſhould be attained, in order 


to render this agreeable ſenſation as pleaſing 


as poſſible. However an error committed in 


this particular may be more eaſily diſpenſed 
with, than the offenſive evaporation of ſmoke. 


The following i is a general rule. | 
Let the dimenſions of a room be given, 

viz. Length, breadth, and height: Multiply 

the length and breadth together, and -the 


3 by the height, the ſquare root of the 
laſt product will be the COA of light re- 


18 For example: 
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Suppoſe a room were 19 feet ne 
by 14, and 12 feet high, „ 0 88 
firſt multiply them as in tze 
margin, the length by the 76 


breadth, and the product bß; 19g 


the height, and extract tge— 
ſquare - root of the laſt pro- 266 
duct, which gives 56 ſquare 12 


feet, the real quantity of light. Too 
required, 113192 56 


The next thing is to diſpoſe or appropriate 
the light into a number of windows. In the 
above caſe, for a room of 12 feet high a win 
dow ſhould be about 8 feet. The 56 divided 


will make 28 feet each; for two windows 


which will anſwer the dimenſions of 8 feet 
by 3 feet 6 inches, and be adequate to the 
intent. The fame likewiſe of any other di- 
my WROTE. 8 
Dr 
or BEAUTY IN BUILDING, — 
* * E engaging enchantreſs Beauty is of a 
1 noble deſcent; her kindred are all fa- 
mous in building, both in plans, elevations, 
6 


—— 


| 
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and ſections. She is the elder ſiſter of Taſte, 


begot of Elegante by Propriety. Such an ex- 


traordinary character ſhould: produce ſtriking 
effect, which certainly is the caſe when her 
votaries purſue her ſteps with'dexterity. . 
The peculiar graces which are” attributed 
to Beauty, are freedom, caſe," and pe 

cuity, which in reality are ſo connected 1 


no ſeparation of them can be obtained eee 


deſtroying their effect. 


If a man would arrive at a piehckeney i in 


this article, he muſt firſt ſtudy the three be- 


fore- mentioned qualities, viz. ſtrength, con- 


venience; and propriety, before he can be a 
judge of it: for this much is certain, a build- 
ing may be ſtrong, convenient, and even a- 
bound with proper inſtructions and juſt di- 
menſipns, and yet not poffeſs one of theſe 
rare embelliſhments. 

Some of my readers may perhaps be at a 
las to know what I mean Fd Beauties ; 
where they may be applied; of what they 


conſiſt, and how to be attained. It may not 


be amiſs therefore to hint at its properties; 
though ſuch an analyſis would require the 
pen of the greateſt proficient of ſciences, yet 
have they hitherto paſſed it over as trivial, 
without that copious deſcription which the 


ſubject naturally requires. I muſt confeſs, 


E ſhould be extremely glad if my giving a few 
hints could animate ſome abler pen to eluei- 


date this quality in its ſtriking colours: hows | 
ever, at preſent I ſee no reaſon why the ſub- 
jet 
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je (hogld fink into oblivion, 'becaufe 4 people 
more capable than myſelf have not entered: 


upon it. 


Ehe Beauties of buildidg: db bor contit Iv * 
the profuſeneſs of ornaments, the ſtrength of 


its different members, nor in the well exe- 


cuted parts of the different artificers works in 
general; but in the perſpicuous comp orien 
and harmony which with freedom 50 Ren 
bears to anòther, touched again with 
an excelleney of proportion that every par- 
ticular may ſeem to have a natutal prime ex- 
iſtence of its own, ſuſtable to the purpoſe, 
and yet in every reſpect adequate to the 
whole defign ; no latent or ſtudied maxims 
in peculiar faſhions, Which deviate'from the 
delicacy: of the arrangement, can be entitle 
ta a place in · the compofftion of Beauty; ſuch 
are erude and puerile notions, where Besu- 
ty is the dexterous refult of ſound judgment, 
and cannot in any wife be attained but by 
proptiety. In order therefore to acquire a 


| knowledge of this, the hearnet muſt eſt fully 


the principles of building in general, the in- 
taten fituation, — the etlifice is to 


be adapted, its appurtenances and relatibe con- 


ſequences; and from thence endeavour to 


make the deſign anſwerable to the purpoſe, 


the particular works anſwerable to the deſign; 


and to let it conſiſt of ſuch well-choſen and. 
lively embelliſhments as may add dignit 


12 8 to the ſtructure, ſuch as (hall be 


in 


to. eſcape without inen e * 
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in no wiſe foreign either to the place or in⸗ 


It is greatly to be lamented aha we, 2 , 


architects capable of deſigning what they 
pleaſe, or of erecting any thing to any pur- 


poſe, and yet neglect this powerful charm, 
not ſo much through a want of the know- 
ledge of its peculiar graces, but through an 
idle notion of following the dictates. of time - 
ſerving novelifts.; whereas if they would en- 
deavour to follow the ſenfible dictates of their 
own reaſon, I make no doubt but we ſhould 
daily ſee more ſtriking proofs of their genius, 

The fertile invention of an Adam can with 
propriety, form what coi panda he pleaſes: 

eing in full poſſeſſion of taſte, he can make 
her dictates ſubſervient to his will; but I 
would caution inferior geniuſes, how. they 
ſtep forth in the fame dangerous path. 
Though there are (it muſt be allowed) very 
graceful attractions, and ſeemingly a very 
extenſive field here to roam in; yet the leaſt 


impediment mult of neceſſity diſconcert their 


ideas, and plunge them into ſuch a labyrinth 
of confuſion, as will require ſome difficulty 
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of the liberal felences; and deduces its 


brigin krpm the tice our firſt parents made 
an arbour to cover themſelves againſt the in- 

ft principle 
is geometry, a moſt excellent knowledge; as 


being the bafſs and foundation of all build= 


ing. The maxims of geometry are both ſpe- 
culative and practical; from the ſirſt are de · 


monſtrated the properties of lines and angles; 


the latter teaches how to apply them to prac - 
tice in architecture, fortification, & e. 


The word Architecture is now underſtood 


in a more improved ſenſe, and imports the 
conſtruction of an edifice, either for private or 
publick uſe, atcording to ſome ot all the five 
eſtabliſhed orders invented by the ancients, 


following their proportions, enrichments, 


and ornaments; in a manner every way 
ſuitable to the ſize, ſtrength; and beauty 
of the work intended, and as they are laid 
down by the moſt celebrated artiſts, and all 


ot them called from their places of invantion, 


which are as foliow, viz. Tuſcan, Dorick, 
lonick, Corinthian, and Compoſite. 
As there are not many noble treatiſes of 
architecture extant, I ſhall not take up much 
of my readers time with a theoretical defi- 
5 E | nition 


| 8 5 8 5 1 
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nition of the five orders; nor can I, accord- 
ing to my preſent plan, allow it, my opera- 
tion of practice being ſo extenſive: therefore 
I ſhall only men tion ſome few particulars re- 
lative to their riſe and conſequence, and pro- 
* ceed with my remarks of meaſuring, and 
other things of uſe for the aſſiſtance of thoſe 
for whole uſe this plan is propoſed, who in 
general are the working part of mankind. 
. Of the Tuscan Order. 
The Tuſcan order had its original in 72 
cany, a province of 7taly, from whence the 
name is derived. It is much the plaineſt of 
all the orders: notwithſtanding, it hath 
great beauties if we conſider its ul, and ap- 
ply it where ſtrength is required. The juſt 
proportions and well-defigned form of this 
order (wherever it is well appropriated) are 
both ſtriking and elegant, though ſimple; 
yet its ſignificancy may juſtly vie with the 
richeſt. The column with its baſe and ca- 
pital ſhould be in length 7 diameters, the 
entablature 2. The Tuſcan column ſhould 
diminiſh one fourth of its diameter. The 
proper manner of placing this order, is at 
the be. ttom of the ſtructure; in which caſe it 
hath its real appearance, being of ſufficient 
ſtrength to ſupport the reſt of the orders 
above, or as many as may be thought con- 
e.. 4. 467 t 


07% 


n 
* » 1 
2 
Ae: 
een 
* 


w (0 bs F 5 OO $8 *® 


1 @ vw 


8 


| FES 
Fe» % . 
42 8 
EEE. 
RAR 28 1 
* 


4 e oo mai 


* > > @0 Aa 


The Univerſal BRI Tris BvilDER. 51 


( the Dokick Order. 

The Dorick order took its riſe from the 
Dorians, à Grecian people who dwelt in 
Afa. This order, though little inferior in 
ſtrength to the Tuſcan, is nevertheleſs fre- 
quently uſed without its pedeſtal, in places 


where little elſe but beauty is required. 
Though it may be ſaid to have certain defi- 
ciencies in ſome of its component parts, yet 


upon the whole it is a maſterly compoſition. 
Many commentators have differed from 
Pallauio in a few particulars of the entabla- 


ture belonging to this order; and if any 
thing they have come near that great maſ— 


ter, we may allow ſome of them a ſhadow 
of merit here. | 


The Dorick entablature is a well-deſigned 
and noble piece of architecture; the orna- 
ments and enrichment of bells and triglyphs, 
&c. in the frieze and planceer of its cornice 


are ſo maſterly, that they are incapable f 
additions. Many in the execution of this 


order have, inſtead of the triglyphs, ſubſti- 


tuted flutes, &c. but to very little effect. It 


thoſe that took theſe liberties had but known 


the ineſtimable treaſure of the beauties they 


had been rifling, they would have been con- 


tent to follow the, dictates of the greateſt 
Judges that ever lived, rather than offend 
the eyes of every man of judgment and ſpe- 


_culation with their own paltry variations. 
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The Dorick order may be applied to the 
firſt ſtory of a building, and is generally uſed 
ſo withdut the leaſt deficiency, Its calpmn, 
baſe, and capital may be mage. 8 dajelars 
bigh, and diminiſh one fixth, . It is the. beft 
order that can be made uſe of for the frants 
of doors, &c. on account of its large pro- 
jections, which anſwer every purpoſe in pre- 
venting the weather from affecting thoſe who 
Have occaſion to wait at the doors of houſes 
till they can gain admiſſion; a circumſtance 
which ſhould be matuxely conſidered, hecauſe 
the rain is uſually more rapid and violent un- 
der the eayes of the edifice, owing to what 
is diſcharged from the cornice cf the houſe, 


eile Ioxiek Order, * 
he Tonick' order was firſt invented in 
LIonia, a province in Mia. Of this beautiful 
order was built one of the feven wonders of 
the world, viz. the noble temple of Epheſus, 
dedicated to Diana, wherein were 127 co- 
lumns, all of fo many entire ſtones. The 
height of this column, baſe, and eapital is 
9 diameters, and diminiſhes one ſixth of the 
The | Your ty beauty in this diſtingniſhing 
order of architecture lies in thegflendernefs 
of the ſhaft of the column, and in rendered 
ſtill more fo by the flatings, which is this 
order have a pleaſing effect; the volutes or 
tams-horns of the capitals are alſo excellent 
additions, 


? N 
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| when placed upon the Doric, and the Corin- 
tian upon this. 99716 580 
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additions, as well ab all its mouldings, enrich- 
ments, & c. which are little inferior to the 
Corinthian. This order is in its proper ſtate 


or 


Of. te CokixTHIAN Order. 
The Corinthian order is the moſt noble 


and beautiful of all the orders, and took its 
7 from the city of Corinth. This 


rich. piece of architedture may juſtly be call 
e perfect, as being beyon the power of 


art or genius to improve. Its merit conſiſts 
not only in the diſtinguiſhing order or ar- 
e of any Regular part, but in the 


e of he whole; being e well adapt 
ed, fo pro S full that art and nature 
combine. trluſt a ow, in this grand compo- 


— 


tion, their meridian almoſt rivalled. One 


of the chief, ornaments in this order is the 
capital of the column, whoſe height is equal 
to the diameter of the column below, and com- 


poſed of leaves to the number of 16; between 
which riſe ſmall ſtems or ſtalks, that form 


the volutes, and ſupport the abacus, which 


may be underſtood as the top moulding or 


covering of every capital. | 
The Corinthian column with baſe and ca- 
pri ſhould be 10 diameters high; and when 
fluted confiſt of 24, and be made half as 
deep as broad. The fillets or ſpaces between 
mult be one third of the width of the ſtute : 


and the. bell or face under the leaves muſt 


_ Rand perpendicular under the bottom of the 


E 3 | flutes ; 


TC 
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flutes; in which caſe ſolid is under ſolid. 
The Corinthian pedeſtal is one fourth of the 
height of the column, and the entablature 
one fiſth, which conſiſts of architrave, frieze, 
2nd cornice. ; 3 an ae 


ibe Courosirr Order. 
This order received its riſe from the an- 
cient Romans, who firſt invented it, and has 
its name merely becauſe it is a mixture, or 
compoſed of the Ionick and Corinthian or- 
ders, or rather of the whole five. 
By ſome it is reckoned the moſt regular 
and beautiful of all the orders : but thoſe who 
are pleaſed to give it this appellation, do it 
either through want of judgment, or, not en- 
quiring into the merits of it, ſuppoſe that to 
be beſt which is compoſed of the beauties of. 
the whole. It is certain, that the parts of 
the Comp. ſite order are in a capital light in 
their reſpective places; but as they now ſtand 
are rather puerile and unconnected, and oy 
be ſtiled an immature compound of conſiſ- 
tencies, void of grace, and barren of inven- 
tion. Why 1 call them conliftencies, I 
would have my readers underſtand ; The 
members which form this order are in their 
nature beautiful; but being applied or ſtretch- 
ed beyond their real effect, become ludicrous, 
wanting form and propriety. I cannot fay 
this order reflects any peculiar merit on 
the compoſers, though it is much better than 
any thing we ſee invented in our days. Sh 
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The compoſite order is uſually placed up- 
on the Corinthian: but in that ſituation it 
muſt appear to diſadvantage, having no pro- 
perties of its own to recommend it; and 
thoſe which it doth conſiſt of are ſo feebly 
adapted, that it is the height of imprudence 
to place this order in any ſtate, unleſs quite 
ablracked from the reſt; nor can it with the 
leaſt propriety be uſed. on the outſide of a 
building. Its column with baſe and capi- 
tal is ten diameters, and ſhould not, if placed 
upon the Corinthian, diminiſn more than 
one ſixth of the diameter belo Ww. 
It would be well to conſider the nature of 
the orders in general, eſpecially with regard 
to the propriety of their ornaments, when 
appropriated to the outſide of a building. In 
my opinion, the chief elegance of a ſtructure 
conſiſts in its plainneſs, and it would add 
much to the dignity of every building where 
the orders are introduced, if no ornaments 
were applied but where their want might be 
thought a viſible defect. For my own part 
I cannot think, that either carvings or flu- 
ting of columns have the leaſt ſhare of beau- 
ty when placed on the exterior part of a 
building. Ornaments of this ſort to me appear 
rather ſtudied decorations than natural * 
I am very conſcious that ſome of the great; 
eſt judges of the age would ſtrenuouſly con- 
tradict this opinion; but I am full as con- 


fident that thouſands: will think with me. 


Whea they haye leiſure to give this great par- 
19 . A 
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ticalat a thoopht, and judge From re 
ances, I would bnly afk Les perſon . 


able abilities; whether the vaſt profuſion of 


ornaments Javiſhed of ſome of the publiek 
buildings 4which have lately made Tuch 4 


noiſe in theWerld) be any addition to the? 


whether they are not — than grand, 
and whether they do net loſe their natural 
magnificence he theſe eee Aeltto csc. 
me 1 

I am ſorry that it mould Fall in with: my 
design to deſeant upon the works of any 
great author; but the reſt would habe their 
faults pointed but, beeauſe it is in their power 
| entirely tonew mould the ſyſtem of bufineſs, 
and lead the unthinking people from the 
Gidepes of their n Knee wem 


7 LBOTURB on 
152 0 MEASURING. | C BO 


A EASURING: is the art of godiog ch 
contents of ſuperficiesand ſolids; and is 
K art of geometry, or rather practical ma- 


cheewatieks, which elucidates ſome determi- 


nate quantity, appointed to be a ſtandard ot 
common gabge for things to be denominated 
by; as 10 er length, breadth, and thiek- 
neſs: as a rod is a common meaſure for btick- 
work ; a. ſquate yard, or foot, for defining 
the contents of carpenters, joiners, plaſterers 
work, '&c which once underſtodd, and 
— to be e wppropriaee® in the 


different 
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Afferetrt artificers works, according to their 


nature and cuſtom, needs no more than com- 
6h arithotetick to perform, though at pre- 
nt deemed à myſtery of ſuch high eſtima- 
tion às to form a trade of the firſt conſe- 
quence! notwithſtanding there Id little more 
in it than what any common ſcliool-maſter 
$ _ of; unleſs it be required that a 
afuter ſhould® ſtipulate the prices of the 
different works he runs over; in which caſe 


he muſt be well acquainted with the ſeveral 
branches of building, as well as the Crs 


and quantity of materials; a matter Whick 


many of out modern ſurveyors are totally 


ignorant of, and which reflects great indig- 
nity on theit profeſſion: as being one of the 

rigeipal efforts to the ſcience of ſurveying, 
Fad f much more importance than fine draw- 
which are tbo frequently the main ob- 
f the gentlemen of this art. For if 
they are büt tolerable adepts in this particu- 
Hr, they think but little of any thing more; 
for with regard to the prices and value 
df work, they fay they can eaſily acquire 
them by getting the eſtimates of different 
workmen for the drawings they have to exe» 
cute ; out of which with little trouble they 
Mall be able to fix different ones of their own. 
But how little is # perſon. of this -ſort to. be 
depended on, either with regard” to the 
gonſtruction, or ſurveying of an edifice of 
conſequence? and yet to the diſgrace of ar- 
chitecture, we have men ho ſtile themſelves 
9 | Co fs architects 
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architects and ſurveyors, that are hardly capa- 
ble of building a warehouſe, without num- 

berleſs errors; and at the ſame time if a 
workman of ſound judgement, endowed with 
the requiſites of taſte and long experience, 
were but to propoſe his opinion, though ne- 
ver ſo eſſential to the point, it would be at 
the hazard of his place, for even thinking to 
dictate to the genius of a man of ſpeculation, 
and one cho is capable of making a r 


85 handiome enough for a print- ſh 


0 

It is greatly to be lamented that 4 there i is | 
hot a proper ſtandard or certain pitch of per- 
ſection in this as well as many other learned 
profeſſions, for a man to arrive at before he 
can be pronounced either an architect or ſur- 
veyor, the one much inferior to the other; 
and that thoſe who have not merit enough to 
the former might be deemed the latter, and 


thoſe who haye not pretenſions ſufficient for 


either might be termed meaſurers.' A gen- 
ileman would then know whom he has to 
apply to for maſterly compoſitions and un- 
dertakings; there would be a viſible differ- 
ence in their profeſſions, though at pre- 
ſent they are conſidered as ſynonimous. If 
there were ſuch a reſtriction upon the pro- 
feſſors of architecture, and none were allow- 


ed the name but ſuch as had a thorough 
Enphedge of the liberal ſciences, as well as 


a. proper depth of reaſoning on their effects, 
how few (in compariſon to the numbers who 


aſſume the sppeliation} would be deemed ca- 


pabls 
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pable of taking their degrees; though we 
ave many fit to take the chair upon the oc 
caſion, as well as others to be cenſors. 
- But I beg my readers pardon for this di- 
greſſion, and will inſtantly proceed with my 
remarks upon meaſuring; a matter of ſome 
moment to every workman who may hope to 


be a maſter. 1 


The principal thing in meaſuring (as I be- 
fore obſerved) is the nature and cuſtom of it; 
that is, what is allowed as work to a ſtandard 


| price allotted, what is wor k and-half, double 


work,. &c, Of theſe there. is the greateſt 
variety in joiners work, which hath almoſt 
as many. variations as different ſorts of work. 
When a perſon is well apprized of the cuſ- 
toms of the different inſtruments and modes 
of dimenſions, he muſt conſider the moſt ad- 


vantageous way of ſetting down his menſura- 


tions, ſo as to avoid confuſion and perplexity. 
In his book of dimenſions he muſt be care- 


ful to feparate with difference the various 


ſorts and manners of execution with which 
the work is done, as well as the different 
apartments to which they belong, and every 
branch diſtinctly. But in order to furniſh 
my reader with as plain and conciſe a method 


as poſſible, it may not be amiſs to give a 


fketch of a book of meaſurements, and of all 
the common incidents that can occur in a 
building. 

And firſt, of brick-work, the rule of 
meaſuring which is by the rod of _— 
ES SR OS, | cet 
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feet and an half ſquire, to one Brick and Half 


thick, which is t ſtandard of all common 
brick wotk. 4 99 

The uſual way of mesſuring 2 bunding 5 is 
io begin firſt at the foundation, from thenes 
It the firft ſtory, and To on to the top; taking 
very floty ſeparate, with their Sa pow des 
* &c. 5 


Eaanpl, of e . 
"opts the len 1 of the front 190 one 6 end. 
and double it for the ee, afd Sobre 
11 Jou take the len th of 
to out, you mut take the ends krönt the in- 
aides of the front Ion back walls 7 next take 
the height of the feandativn, and tire chem 


down in the TENTS, a. to de We 
at leifufe.. iy; 
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4 all Loundaions ſhould diminiſh . 
zin order to come at the real thickneſs of the 
wall, count the number of bricks, at the top, 
the ſame at the bottom, and add them to- 
gether, and take half the thickneſs, _ 


5 


EXAMPLE 
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EXAMPLE | 


AE the foundation at the bottorn he ﬆ 
bricks thiok, at the top 375 | 
thoſe added together (as 3 "— 1 
the mar gin) make 9. the 3 'op 25 > A 
half of which is 4:,the real 


thickneſs of the wall, which 9 © 


ks ſet dawn. as abore.. . " «i | 
8 bricks. 


"Next take al the party-walls, burrs * 
chimnies. 1 8 
——— of 2 po OO 
_— 7 f eaſe 
26 


The e 2 are ths * 


Jength and height ef one party- wall 3 bricks 
thick; but for brevity I ſay 4 times, there 


being four eroſs foundations of the ſame di- 
mentions. In like manner take every thing 
within ground ; then take the baſement ſtory, 


conſider the ſet-offs both on the fronts and 


ends, and from the firſt length deduct or es 
hy. dimenſions: over again. | 


EXAMPLE 


ch. ata — * 


-The firſt is the Baſement ſary, | | 
length and height of Feet, 


the baſement ſtory; 145 Length. 
next deduct the win: + Heigh ht, . wan. 
| ows 
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dows and doors in Deductions of windows. 
the front. In taking Pt. In. 


the deductions of 1 bs 

windows, I think it 8 1 5 * 8 g 
the moſt familiar N 1 
method to calculate e, c Sane, 
the whole opening 


To 44d under windows. 


from the floor to the _ 3 3 5 9 
top, and after add b N 
the pieces under the ä 
ſaſh- frame, becauſe pers Gee . 
ofthedifferent thick- 7 20 1 4 bricks. 


neſs. See the ex- 


ample. - —— — 
Next bebe bern Dedudt e, back 
of chimnies as they | *- front. | 


project into the 8 robe bricks — * 
rooms, which the 3 4 - times. ' 
reader will obſerve. 13 ON 
are all to be meaſur- To add 3 5 
ed as ſolid, on ac-. as before. 

count of the trouble, 3 4 | 


and pargetting the 
Inſide. The method 2 3 n 


' 3s to take the height Kitchen chimacy 725 
to the turning of the Height. 
trimmer, and the ; 4 , Width. Tic; bri a 
width of the breaſt, : poke 


and afterwards to 


count the numberof The opening of chi- 


bricks it is in thick ney to deduct. 
neſs; then deduct 7 10 
the opening. N 613 bricks. 


-S 


I. OA waa hot td > Min © mM mw, > 0 by on 


And 


” 
r 
— 


The Univerſal Br1T1SH Burrvek, * 3 


And in the ſame manner proceed with 
every deduction of inner rooms in wy ſtory, | 
and the addition of chimnies, &e. 

In taking the dimenſions of vaults, firſt 
ments the abutments to the ſpringing of 
the arch, and afterwards bend your rods 


round tho arch for the width. The length 


of the place is undoubtedly the length. If 
the vault be grounded, after you have mea- 
ſured the ſuperficial contents, you mult alſo 


meaſure the run or angles of the groin, which 


are always conſidered at leaſt as ſuperficial 
feet extra, and ſometimes an additional price 
allowed for them, which ſhall be hereafter 
noticed in the practice of brick-work. There 
is one thing in the dimenſions: of end-walls 
to vaults wpich ought to be mentioned, that 
is, the riſing the crown of the arch; to which 
part the height of the end walls muſt be 
taken. No allowance either for ſtuff or la- 
bour muſt be made for the want of the decli- 


vity of the arch, on account of the additional 


trouble of cutting and waſte of bricks. The 
ſame thing is alſo to be obſerved with reſpect 
to arches over doors; no deduction mult be 
made for them, becauſe of the trouble. The 
dimenſions al ſo for the height of ſuch deduc- 
tions are not to be taken os. ook than the 
ſpringing of the arch. 
As the meaſuring of chimnies in angles 
may be attended with, or ſeem a difficulty 
to thoſe who are unacquainted with the me- 
thod, I propoſe the OY rule for their 
Pede, 1 Mul- 


\ 
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Multiply half the breadth of the frond of 
breaſt by the height, and that product by ths. 
number of half bricks contained'in- the heif 
breaſt, (as to width) and divide the laſt pr 


duct by z. 5 the contents will tlien be 1:06 hl | 
c 


tents in feet: out of which the opening is ts 


be deducted, as in 1 eee 2 * 


example. 


Suppoſe 4 chimney 
that ſtands in an angle 
to be 6 feet 6 in. in 
breadth, the height of 
the {tory to feet, I place 
them as in the margin, | 
and multiply half the 
breaſt, which is 3 ft. 
3 inches, and after- 
wards multiply that 
product by the number 
of half bricks the half 
breaſt contains, which 
we may ſuppoſe to be 
$; then I divide the laſt FRE by 3. the 
number of half bricks in the ſtandard of bricks 
meaſurement, which gives the gboye dimen» 
ſion 86 feet of reduced brick-work 3 after 
this you are to deduct the opening, as in 
other chimnies. By the above trample. all 
cage angle chimnies may be meaſured. 

By the foregoing method all ſorts of com- 
mon brick- werk are meaſured; in every ſtory 


the 
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the ſame, according to the thickneſs, re- bates, 


and deductions of the ſeveral walls, keeping 


every ſtory ſeparate till you come to the top 


of the ediſice; eſtimating the chimnies as 
ſolid all the way up; the parapet walls ac- 


cording to their thickneſs and dimenſions; 


and doing the fame by gable-ends and pedi- 
ments. Theſe laſt mentioned articles may 
want ſome explanation with regard to the 


manner of meaſurement. 


en A er 361 


M./ultiply the length of the baſe by hal 


the perpendicular, or the perpendicular b 

half cht baſs, the product Fill be the ag 
ficial content. For inſtance: Suppoſe a 
gable- end, the baſe of which is 18 feet, the 
perpendicular or height 13 feet 6 inches, I 


ſet down 18 feet, the baſe, and multiply 


by 6 feet 9 inches, the half of the perpen- 
dicular, the product is 121 feet 6 inches, 


the ſuperficial content; then count the num- 
ber of half bricks it contains Ft. In. 


in thickneſs, and proceed in 18 _ 
every reſpect as in other work. 6 9 
I think it needleſs to ſay more 13 


concerning the meaſurement df 108 og. 
common brick-work. | | 


The manner of reducing walls to the ſtand- 
ard thickneſs, 1s particularly mentioned in 
the practice of brick-work. The meaſuring 


gauged work, ſuch as arches, facios, cornices, 


F | | &c. 8 
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Ke. is as follows; an all valued by the Nu» 
| perficull foot. 2151 


The moſt familiar way of meaſuring 2 


| ſkew-backed arch, is to take the length of 
the top and bottom: and add them together 
for the length, the height of the arch for the 
breadth. Circular arches muſt be meaſured 
as is ſet forth in my menſuration of circles, 


Kc. Cornices of brick are meaſured as to 


length, and the mouldings girt with a ſtring 
for abe breadth. Facios are meaſured ſuper- 
ficial. 
In taking the dimenſions of brick-work i it 
| Is ufual to take and give within the compaſs of 
an inch. For inſtance: If your length or width 
runs better than half an inch, you take the 
full inch; if under half an inch, nothing. 
For example: 

If a wall be 74 50 6 Anches; Auch rather 
above half an inch more, you call it 74 feet 

inches; but if rather leſs than the half inch, 
it will only be allowed as 74 feet 6 inches. 
In meaſuring of arches, &c. it is neceſſary 
to meaſure to the part of an inch. 


The next work done by bricklayers is ti- 


ling, which is meaſured by the ſquare of ten 
feet each way, and multiplied into itſelf con- 
tains 100 ſuperficial feet. There is no diffi- 
culty in taking the dimenſions of, or in mea- 
ſuring tiling; only take the length of! the 
roof between the gable- ends, and from the 
ridge to the eaves for the width; multiply 
the one into the other, and divide the pro- 


duct 
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duct by 100, or cut off one or two figures to 
the left hand for ſquares. For example: If 
the number of feet contained be hundreds, 
cut off one figure for ſquares, the reſt are beets 
If the number of feet be thou- 


ſands, then cut off two figures to Sq. F t. 


the left for ſquares (as in the mar- 4, 23 
zin. e e 

Supp * = ade of a PROD. con- 

tained 423 feet, then cut off the 

4, which is 4 ſquare; there re- 

mains then 22 feet. The ſame is 1 3.02 

to be W of thouſands of feet. 

as in the margin. 
The reader is to take notice, that deduc- 


tions muſt be made for chimnies, and alſo in 


plain tiling. If there be a double courſe at 
the eaves, 4 inches more muſt be added to 


the width. With regard to hips and vallies, 


dormers or windows, where valley- tiles are 


uſed, the run of the angles, vallies, and hips 
muſt be taken: and for every foot in length a 
foot ſuperficial muſt be added to the meaſure- 
ment, on account of the trouble that attends 
them in practice. 

If your roofs be hipped, take the length at 


the bottom of the ſides, and not meaſure the 


ends; for it is a maxim, that the two ends 
make out the want of the ſides. 

The laſt of bricklayers work to be meaſu- 
red is paving; which is done by the yard, and 
contains 9 ſuperficial feet. In this ſort of 
meaſurement there is no difficulty; only take 

| F * the 
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the length and breadth of the place in feet, 


and multiply them together, then divide the 


product by 9, the quotient will be the con- 
tent in yards, and the remains feet: after- 
ward make the neceſſary e Ng and 
your work 1 is complete. ; 


How fo meaſure Carpenters 2 "3 
For Carpenters work two modes of mea- 


ſurement are in uſe; the one by the ſquare, 
the other by the cubical foot, The former is 


now almoſt obſolete, except with reſpect to 
labour. However, for the benefit 'of the 


learner, I ſhall treat of both the methods, and 


Teave the ſtudent to adopt that which pleaſes 
him beſt—or which is moſt approved of by 
his employer: For as it will not require 
much application, he may eafily make him- 
ſelf acquainted with both. 


With reſpect to the merits of the two dif- 


ferent manners of meaſuring carpenters work, 

I will not take upon me to decide, (as they 
are both replete with errors,) but approve of 
that moſt which comes neareſt to the truth, 
or ſeems moſt equitable. . In meaſuring by 
the ſquare for the real value to a ſtandard 
price, you muſt in many caſes err, becauſe in 
large buildings the ſcantlings will require to 
be proportionably augmented, and without a 


price, according to them, the maſter will be 


* viſibly injured. Again, on the other hand, 
if the buildings run leſs, the common prices 
by the ſquare will be too exorbitant ; and the 

fame 
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ſame with reſpect to cubical meaſure. If a 
maſter have the ſame price for buildings with 
large ſcantlings as ſmall ones, he muſt be 
extravagantly paid for the former; the reaſon 
is, that ſmall buildings take above twice the 
expence to ſaw the timber. 

The method I practice is to value all car- 
penters work by the cubical foot, accord- 
ing to the ſcantlings and the quality of the 
timber, and afterwards ſettle a proper price 
for the labour according to the nature of the 
work. This I have ever found the moſt 
feaſible mode, and the neareſt to a certainty 


of any thing I can adopt for the purpoſe. 


The method of meafuring carpenters work 
by the cubical foot is as follows: Suppoſing 
it a floor, firſt take the dimenſions of the 
plates, ſuch as the length, breadth, and thick- 
neſs; next the girders (if any); then the joiſts, 
whether binding ditto or common. In 
meaſuring, of joifts, having got the length of 


one, take the different ſcantlings, and if they 


vary much, take a medium for your dimen- 


ſion to the length of one, afterwards count 


the number of joiſts in the tier which will 
give the quantity of timber in that ſpace: 


proceed then in like manner with the reſt, 


* 
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Suppoſe a floor to be 24 feet by I; fret I 


Firſt take the 

Plates. : lengthoftheplates 

WEE on V with what goes in- 
3 1 5 Length. to the wall, which 
6: 32 Scantling. makes 25 feet, the 
Twi 16 Length. ſcantling 6 inches 
| Wet, 6: 37 Scantling. by 3+, the length 
of the end 16 feet 


Deduct * the chimney by 6: 34 twice; 
5 feet i in length. afterward deduct 


5 feet in length to 
the ſame ſcantling for what is omitted for the 
chimney. This is a juſt way of taking and 
ſetting down dimenſions to be ſquared at lei- 


ſure, but rather too tedious. In order there- 


fore to avoid prolixity in this ſort of meaſure- 
ment, I would adviſe my pupil to the follow= 
ing method of ſetting down the different 
lengths together upon the waſte part of his 
book, afterwards adding them up for one 
length and noting them in the ſetting down 
in the following manner, viz, having ſet down 


the different lengths, as in the 2 5 
margin, and after adding them 45 
together and taking the deduc-= . 16 
tion, the remainder will be 77 16 
feet of plates in length, the — 
ſcantling 6 inches by 2+, which " Bo. 
write down as under, Deduct 5 


* ah «aa a | 


PP 
$ 


% 
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Plates i in cee e | 


Fee 2 ot 
77 Length. 
'6 6 by 4+ Smiling. 


„„ 4 


— 


| Girder to ditto. | 
Ft. In. 
16 


— — 


3 | 
I I by 9; Scantling. 


Commer joiſts. to Atto 1 in 
the half tier. 
Ft. 
182: 6 Lengik. 
9 by 32 Scantling. 


2 — 


Next take the 
girder, which we 


will fay is (with 


the allowance of 
inches at each 


end into the wall) 


25 feet 3 inches 
ſcantling, e 
inches by 923 
place this as in 
the margin. | 

The common 


Joiſts, allowing 4 


inches tenon into 


the girder, and 4. 


inches into the 


wall, we will ſay 


are in length 12 


feet 2 inches, the ſcantling 9 inches by 33 
the length of one being then 12 feet 2 inches, 
and the number of joiſts in the tier 1 5, we 
are next to multiply them toge- 15 

ther for one length, which is 180 12 2 
ſeet 6 inches, placing them as be- 
fore. If the other tier run to the 2 6 
ſame dimenſions, you may write 180 


down twice. Obſerve alſo, in caſe of 


trimmers of fire- places, if the length 182 6 
of the trimmer be not ſufficient to 

| make out for the want of the joiſts 
cutioff in the ſaid fire- place, the proper de- 


ductions muſt be made, and the trimmer | 
added, 


F4 


Ya 


72 A Kx v to Civil Architecture; or, | 
In the above manner proceed to take the 
* timbers in roofs, partitions, lintels, bond 
timbers, diſcharging pieces, wood bricks, 
door caſes, breſſumers, ſtory poſts, bridgings, 
planking piles, leading piles, carriages- to 
ſtairs, turning pieces to chimnies, &c. It 
may not be amiſs here to obſerve, that in 
taking the waſte of timbers, half meaſure- 
ment only is to be taken for ſtuff returned, 
ſuch as bonds through windows, which are 
cut off, turning pieces to chimnies, ſhoring 
needles, &c. and in ſome caſes of centring as 
to trimmers, &c. Therefore in the taking 
the dimenſions of theſe, it will be neceſſary 
to note them accordingly, 7. 
Thus much will ſerve to inſtruct the learner 
relative to the mode of meaſuring carpenters 
Work by the cubical foot; the method of 
ſquaring dimenſions ſhall be ſhewn hereafter: 
alſo the proper price for work of this ſort, 
both with and without labour, will be treat- 
ed of in the value of carpenters work. For 
meaſuring by the ſquare obſerve the following 
methods. FEI 
And firſt, of the carcaſe of a framed build - 
ing; the method of meaſuring which is to 
take the length of one ſide, and one end, and 
double it for the length, and that ſum mul- 
tiplied by the height taken from the bottom 
of the cell to the upper fide of the raiſing 
nies the product will be the contents in 
cet, which being divided by 100, or cut off 
as before obſerved, you will then have the 


real 


is done. See the. operation : 
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real number of - ſquares the houſe contains, 
which js the rule of meaſurement for all 


timber-buildings, roofs, naked floors, &c. 


EXAMPLE: 
Suppoſe a houſe 50 feet long, 25 feet high, 


and 20 feet wide, how many ſquares a are con- 


tained? / 

Firſt add 20, the width of one” 50 
end, to 50, the length; that multi- 20 
plied 1. gives 140, the length; —— 
which being multiplied by 25, the "FS 
height, the product is 3 500 feet; this i" 
being cut off as before obſerved; the n | 

real contents are 35 ſquares of fram- + 
ing. Note that to a houſe of theſe 23 


dimenſions, in meaſuring the car- 7⁰⁰ 


caſes of houſes no deductions are to 0 


be made for windows, doors, &c. — | 
the extra labour to ſuch being more 33, oo 


than adequate to the value of — te ER 


openings, 


To meaſure Rebe 


The principles of this ſort of work mea- 
ſured by the ſquare, may be reduced to the fol- 


lowing rule, whether true pitch, or the ends 
gable or not, viz. Multiply the building's 


length by the length of the rafter, and twice 
that product will be the- contents in feet; 
then cut off as before obſerved, and the work 


74 Akxx to Civil. Arebitecture; or, 


If the rafters be what is called true Pitch, 


viz. three-fourths of the width of 


the building, then to the abore 50 


building of 20 feet wide the raf- EY 


ters will be 15 feet, which being —— 
multiplied into go, the length, the 250 


product is 750 feet; this again being 50 
multiplied by 2, gives 1500 feet, the.  — 


contents, which cut off as before, | 750 | 


and you will find 15 ſquare in the . 2 
roof to the above dimenſions. —— 
5 „5 | ie ASQ 


Too meaſure a gable- end i in \ carpenters work 
is the fame as in brick-work, viz. multiply 


the width by half the perpendicular, the pro- 
duct will be the ſuperficial contents in feet. 


Note, the ſame rule will ſerve for meaſuring 


the hip-ends of roofs, only making the length 
of the rafter as the perpendicular. 
Rafters, feet and eaves boards, are meaſu- 


red by the foot lineal; gutters and bearers by 


the ſuperficial foot; 


How to meaſure naked Floors by the Square. 


The length and breadth are to be taken 


from the outſide of the plates: if none be 
made uſe of, as in ſome countries, they are 
then to be omitted, and the joiſts laid in the 


naked wall; in this caſe you muſt allow g 


inches, orelſe meaſure the full extent of the 


joiſts, and from thence compute the-ſquares 
contained by-the above examples; the ſame 


of 


— 


7 * DIe „ 
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of cieling joiſts, partitions, battering the 
walls, &c. allowing the deductions of doors, 
windows, &c. if agreed upon, otherwiſe not. 


How to meaſure Centres. 


Centres are meaſured by the ſquare; the 


dimenſions taken from the ſweep of the arch, 


and the length of the place. 


Small centres to doors and apertures, &c. 
are meaſured by the foot ſuperficial. 
Carriages to ſtairs alſo are meaſured by the 
ſuperficial foot; the leading pieces or ſtrings 
by the foot ſolid ; truſſing of girdles by the 
foot lineal; door-caſes of timber by the cube 
foot; lintels, bond timber, diſcharging- 
ieces, &c. all by the cube foot; weather 
bonds by the ſquare; and trunks by the 
foot. The ſeveral prices and real value are 


7 


mentioned in the practice of carpenters work. 


To meaſure Joiners Work. 

The meaſurement of Joiners work is at- 
tended with more difficulty than all other 
artificers work beſides, merely owing to its 
extention, or great variety of practice; at 
the ſame time it is the leaſt underſtood of any, 
chiefly through a want of attention, or ju- 
dicious enquiries into the length or conſe- 
quence of time which every piece of work 
takes in the execution. Could this be once 
aſcertained, the whole might as eaſily be re- 
duced to a ſyſtem as any other work. 

| | i In 
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In defining the real principles and proper- 
ties of this branch of buſineſs, I ſhall be as 
particular as the ſubject may require, both 
_ with reſpect to time and the mode of meaſure- 


ment, in order to render the deſign as eaſy 


and uſeful as poſſible, both to profeſſors of 
building, and others who may be deſirous of 
making themſelves fully acquainted with the 
practical requiſites, as well as the manner of 
meaſuring an edifice. 

The work done by joiners in a building 
may be reckoned or ſettled in the following 
ſhort terms, to be every thing that is worked 
with a plane ; therefore. will need no farther 
. ee than what may be aſſigned in the 


different works as they occur. And firſt, of 
frontiſpieces, ; | 


How to meaſure Fronti geen 


Frontiſpieces are meaſured and valued by 
the ſuperficial foot, every part of them being 
meaſured ſeparately, and all bearing a dif- 
ferent price. But the beſt way of giving ihe 
tearner an idea of this fort of workmanſhip 
will be to ſet down the different meaſure- 


ments by ſuppoſition, as before obſerved of 
eee 


"Firſt: take the of che GroundsandJambs, 
dimenſions of the Ft. In. 
| grounds at twice, 7 o Length: 
viz. firſt to the By 1 * Width 8 


height of the Äͤ⸗„½ͥ Keen 


SY - os OY . 1 rn 
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dooe for the two 


jambs, and from 


thence to the top 


of the pediment, 
which muſt be 


taken to the ex- 


tent of the height 


N mak- ; 
ing n ee 4 
tions for the fan- 


light, nor what 


is cut off at the 
top, to form the 
pediment, on ac- 
count of the 
trouble and la- 
bour that attend 


them. Firſt I 
take the ſuppoſed 
and width 


of one front, ſtile, 


or jamb, and ſet ĩt 
down as obſerved 


next the ground, 
above or under 


the pediment ; 
then I take the 


columns, Haft, 
baſe, and cap, for 
the length, and 
the girt round 


the column for 
the width; the 


3 


Grounds from the top of the 


door and the pediment. | 
Ft. In. T 


8 Width. 
4 © Han. 
Celebs with baſe cog 
3 Length 3 . _. 
--<. 9 Girt dass 5 
LY " Subplinth, . . 
2 ꝙ Length 


* 4 Length Trace 5 . 


» — 


1 


Trunks or r grounds for the 


architrave, frieze, &e. 


irs Crash twice 4 

2 2 w 
e e e 
Arxchitrave. | 
"+36 Length 


62 Breadeh} wice. 


wt YZ EE ENT 


Level cornice to the _ 


of the facio. 
3 O Length. 

10 8 — La 
Scima Reda level th thats mi- 
tres to the pediment. 

i 3 Length 
| 24 Girt. 
ſub⸗ 
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ſubplinth, length Length of Cornice on both 


the-next archi- = 
trave. Level Cor- 
nice; the ſcima Impoſt —_ the Jamb- 


and breadth; the ſides of the en l 
trunks that ſtand Ft. In. a | 
perpendicular a- 5 9 Denenh. : 
bove the ſhaft of 1 2 Girt. | 
the column, for — Pre yy bf T7907. 
che architrave, | Mutules, or Blocks level. J 
frieze, and cor- : 6 en 1 
nice, to reſt upon Ditto taking. $a | 
£ | ; 
recta, which mi- linings. N 
tres to the raking- 25 o Length. 
mould of the pe- 6 Girt. 


— 
= Ee bead, and 


nice on both ſides 


of the pediment; 7 o Length twice. | 
level blocks | or 1 8 Breath! | 
mug," n, Circular ſopheat; bead, and 
ditto ; ' impoſt; r | 


Jamb - linings, 5 O Length Double 
bead, andifluſh; 1 8 —.—.— 
circular ſopheat = * 
ditto, and-door= _ Door-caſe. | 
caſe; all meaſured 7 - 4 LengthyScantling 


_  eubical. The ovo- 4 © Width 4 by 3. 
10 double mea- 
ſure. For fan- Ovolo round the circular 
light, when mea- ca 
rr by the foot, 5 O Lengthꝰ Double 
take the width of it. Smeaſure. 


| os | the 
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the door and me: - F an- light. 
height of the Pt. In. 
crown. 5 6 Width. 
alſoin girting the : 301+ i Height. MY 
impoſt, that you 
take from the Door, bead, and gan. 


grounds, and ex- 77 
tend the line all 3 6 
round the face of — 4 WH 


the | moulding, Cover boards and bearers. 
and likewiſe the Si o Length. 

ſame with reſpe& 6 Breadth. 

to the oV. — 577 


Though the bes en are contin- 
$i gently ſet down without propriety to their re- 


ſpe&ive proportions, yet the manner will ſerve 
to inſtruct the learner the ſame : after the 


meaſurements are thus taken, the mode of 
ſquaring them will become familiar; the 
different prices to all the dimenſions are con- 
| ſidered in the practice of frontiſpieces. L 


Te 0 meaſure F hoars. 


Floors are meaſured by the ſquare ; ; the di- 
menſions of which are the full extent of the 
rooms both ways. Obſerve in meaſuring 
floors, that you make no deduction for the 
ſlab at the fire-place ; the reaſon is, that the 
putting round the border is always confidered 
as equal to that part of the floor being laid 
out. What part of the floors is laid into the 
windows, cloſets, &c. mult be added. 


How 


; 80 4 Kare fo Civil an, 19 


How. 6 mire Dade. 


Dado i is meaſured by the yard ; the e 
ſions of which are thus taken, viz. For the 


breadth, take from the floor to the under- 


fide of the capping: the length is the round 
of the room, allowing an inch more at eve 

angle; the length and breadth being multi- 
plied together, give the contents In feet ; after 


_ which divide the product by , and the quo 


tient will be the number of yards. W 
to deduct chimnies and doors. 

In meaſuring dado for labour to taſk- 
maſters, it is uſual to meaſure from the floor 
to the top of the capping, and only girt the 
ſurbaſe mouldings to the front of the dado. 
This mode of meaſurement was firſt invented 
as an abridgement to the price of mouldings, 
being matters that afford more prokit to the 
Journeyman than any work in the buſineſs : 


it is however a method that cannot be atteſted, | 
notwithſtanding cuſtom hath now made it 


almoſt familiar to us. 

The. reaſon the 1 are thus taken 
for the width of dado, is, that it is cuſtomary 
to conſider the ſkirting at the ſame price; and 
as the dado does or 8 


top of the ſkirting, there can be no error in 
ſuch mode of meaſurement. When dado and 
kirting are of different prices: FRY muſt be 
Gage: RE: We! 


thw- 


nj py „ batt hog 


ould go as low as the 


4 _ Aa 


„ 2 


chimnies. e 


SY yon RF JD r = 


Hoi to meafure Mouldings. 


Mouldings are all meaſured lineally or. 


ſuperficially by the foot: when the former, 


the face of the mouldings with a ſtring for 
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as, 
* 


| Tl have nothing more to do than take the 
length; when the latter, you muſt girt all 


the breadth, and the round of the room 


* 


„er 8 
- + [145 


for the length: afterwards deduct doors and 


Fn 1.31 1 5 F 5 71 
sur- baſe mouldings are always girt over the 


% 


which ſtops the ſkirting. 


Atchitraves are taken with a ſtringover the 


face and found the capping; the baſe; mould- 
ing is girted as much as ſeen, and half an 
inch more allowed than is ſeen for the re- bate i 


top and down both jambs for the length, and 


girted round the face and back to the wall for 
the breadtn. . FT 


Cornices are meaſured by the foot ſuperfi= 


cial, and girt as much as is ſeen for their 
breadth: the round of the room for the length; 
and ſo of all mouldings worked by hand. All 
houſe plain mouldings are meaſured by the 
lings EIT... 

Wainſcotting is meaſuted by the yard; the 
height of the room for the breadth, and the 


girt or round of the room for the length. 
Obſerve in this to deduct doors and windows. 


Torus ſkirting is meaſured by the ſuper- 


ficial foot; the breadth of which is got by a 
ſtring girting the moulding to the floor; the 


round or extent of t E place being taken for 


the 


* 


by 
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the length. Obſerve; that this ſort of ſkirt 
ing to ſtairs is always allowed double mea- 
ſure; the fame alſo of raking, dado mould- 
| Ings, &c. if es as the, and-rail 9 the 
. I ies: 137 5 „ 
DT . Dan. 3 
1 We different rules of meaſutement; 
ſome being taken by the foot, others by the 
yard. All framed doors are meaſured/by.the 
foot; batten and ledged doors by the yard. 
If they be what is called double doors, that is, 
framed and moulded on both fides, they are 
accounted as ſingle meaſure, and a price ſti- 
pulated accordingly. The dimenſions are the 
neat height and width, 

Doors that are only monkieds on one | fide, 
are called meaſure and half; batten and 
ledged doors ſingle meaſure. All _ 
| paged doors are re meaſure. 4. 6 78 


How) to meaſure Rn 


Columns of the Tonick, Corinthian, or 
Compoſite orders are all taken ſe arately from 
their baſes and caps; firſt, the ſhaft, then the 
baſe and the caps likewiſe, being all of dif- 
ferent prices. 

In taking Cortathiad Com poſite, or Ionick 
capitals, the method is to girt 1 55 the aba- 
cus for the width, and the length of the capi- 
tals from the neck for the height : ſome take 

only the girt round the abacus, conſidering 
| 2 them 


b. es. | 
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them as ſo many feet without any height 5 85 


: others. eſtimate them per piece. 


Alſo in meaſuring fluted columns, 1 firſt 
take the ſuperficies and afterwards the la- 
bour for the fluting, at per foot line. 

Door. caſes and jatnb-linings are wicafurtd 


and valued by: the ſuperficial foot. The 
length of the two jambs and the width of the 
opening is the length. For the width of the 


lining girt dowt the rabbit Nod the breadth, 


ba.” eee 
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e ae and back-linings are all 


meaſured by the foot; the front ſhutters as 


nicafure and half. If they be framed only on 
one fide, the back-flaps and back-linings are 
to be deemed fingle meaſure, Wee framed, 
Backe, elbows, and ſopheats, ate by the 
fook ſingle meaſare. . | 
2 to windows by the foot ſuper- 
| INE 


Al other grounds in | general by the foot | 
run. 


- To airs Saſbe al Fr rams. 

'Salhes are meaſured and- eſtimated by the 
ſuperficial foot; the dimenſions thus taken, 
viz. the two heights of ſaſhes ate added for 
the length; and the width of the frame for 
the breadth, Sometimes the ſaſhes and 
Roar are valued together; when. fo, the 

| G 2 exterior 


bounds o 
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exterior 2 of the ſaſh- frame are the 
dimenſions. Sometimes ſaſh- frames 
are done per piece. All: circular headed 


ſaſhes are allowed only double meaſure. © In 
ſome counties they have a method of girting 


all the bars of ſaſhes both ways; but this is 


ohlplete,: and en to n aboliſhed. ovens 


5 to 3 8 8 


ann 


him er- e of wood are Wentzel b 
the foot ſuperficial and lineal, according as 
they be finiſhed. Firſt the grounds r foot 
ſuperficial. If the chimney- piece have no 
ornaments about it, the architrave, frieze, 
and cornice may be taken as other mould- 
ings, in the manner of the former obſerva- 
tions on frontiſpieces. If theſe be terms at 
the ſides and ornaments, theſe muſt be va- 
lued ſeparately. So likewiſe of ornaments in 


the frieze, flutings, frets, &c. in the cornice; 


which are per foot run, and a price ſet ac- 
cording to their value. Truſſes and terms 
are frequently done at per piece. 


How to meaſure Stairs. 


Stairs are meaſured and valued by the foot: 
the dimenſions taken by a line bended or girt- 


ed down; the riſer and tread over the noſings, 


from top to bottom for the length; the 
breadth is the width or length of the ſtep. 


Common ſtairs are ſometimes done at jo much 


per 1 


4 


8, 
1e 
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Hand- rails to ſtairs are ſometimes meaſured 
by the foot ſuperficial, ſometimes by the foot 


round for the breadth, and the ftraight part 


of the rail for the length. With reſpect to 
. ramps, twiſts, ſcrolls; &c. they muſt be 
taken ſeparate, becauſe they are always double 


meaſure. The twiſts and ſcrolls three times; 
the baniſters and newels at per foot run, the 


ſtrings per foot ſuperficial, girted as other 


architraves; brackets at per pieee. 


Sometimes hand- rails to ſtairs are valued 


with the brackets, ſtrings, and baniſters, by 


the ſuperficial foot, and the dimenſions taken 


take a ſtring, and girt from the top or mid- 


dle of the rail down the baniſters, and over 
the ſtring for the width; the length of the 


rail from top to bottom is the length. But 


for the particulars of ſtairs. in every reſpect, 


muſt turn to the practice of them. 
The reader muſt obſerve, in taking the 
different dimenſions, to be particularly care- 


ful in his book, to keep every work ſeparate, 


The beſt method of meaſuring joiners 
work through a whole houſe, is to keep a 


lineal. When the former, the rail is girted 


- 


in the following manner: For the breadth 


length or leaf for all ſorts of work of one price, 


and only make obſeryations on the different 
ſtories. | : 


* 
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Suppoſe the following to be a ſketch I 
Fi Lee 


| Da onto: | 
Fe. In. 


t. 
4 
2 


0 0 


oe 


. 17 3 N 
8 wh 8 f De 


0 
win | 


Tin — 4 4 


In his 07 manner it © will t be Nb tc to 
ace the dimenſions, ſo as to avoid perplex- 
ity, keeping other leaves for floors, window- 
ſhutters, &c. and every floor ſeparate; by 
which means you will avoid an intinite deal 
of trouble when you come to "_ the di- 


menſions. 


How to meaſure Plaſterers M. * 


Plaſterers work hath in the manner of its 
meaſurement (n ſome particulars) as much 


wier 


> — a 


| yard; next the cornice, 


order; fir 
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variety as joiners work, eſpecially in orna- 


mented cielings, Which require great under- 
ſtanding, as well as extenſive 17 ne to come 
at 4 juſt criterion for the different entich- 
ments, which afe all taken and valued by the 
foot lineal and ſuperficial. Sometimes they 


are done at a fixed price per cieling; but a man 


muſt have great experience to gueſs at a mat- 


ter of ſuch conſequence by the bare inſpection 


of a drawing; although it is certain we can- 
not do otherwiſe than guefs at the value of 


| ſome particulars, fuch as figures, deities, tro- 


phies, &c. which always vary with the fub- 


ject. However, the firſt thing to be taken is 


the plane of the 1 which is by the 

rieze, enrichments, 

&c. which muſt be girted as joiners Work; 
the round of the room being the length. 

Having done this, proceed to take the or- 

pea i arr ing, in the following 

„ take all the mouldings lineally, 

whether carved or plain. If any of the mould- 


ings be caſt, they muſt be noticed: if any of 
the mouldings are oval, circular, &c. they 

are to be conſidered. as meaſure and half. 
Some take circular and oval mouldings fingle, - 


allowing a price accordingly. Then take all 
the ſweeps of foliage as ſuperficial, In the 
following manner take the length and width 
of the ſquare in which the ornaments are con- 


_ tained, and, according to their value, ſtipulate 
the price, as you go on, to every ſort of work. 


To avoid perplexity, if there be any golicchi, 


| 
| 
| 
| 
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or frets above three inches wide, they muſt 
be taken ſuperficially, otherwiſe lineally. 
| Ribbons, over ; mouldings are run trophies, 
and all large conjunctions, taken per foot 
ſuperficial; figures are uſually yalued by the 
piece; all enriched friezes, fcſtoons, &c. by 
the foot ſuperficial ; if friezes be caſt, they 


are valued in the cornice; belexion mould- 


ings by the foot lineal; large pannels of ſtuc- 
co by the foot; all walls and plain cielings 
by the yard; all circular work is confidered 


as meaſure and half, or ſingle, and a price ac- 
cordingly: Ionicks, :Corinthian, and Com- 
poſite caps taken per. foot ſyperficial, 'Ob- 
ſerve in meaſuring walls to make deductions 
for Windows and Fhimnies, : 


To meofur Glafers W ork... ver 


10% works are meaſured by the foot ; 


the dimenſions taken in feet, inches, an 


parts of a foot; it is requiſite therefore that 


glaſiers ſhould underſtand decimals; though, 
for my own part, I ſhould propoſe duodeci- 

mals, being quite as correct, and much more 
familiar and conciſe to learners. 


The two following examples will prove 


"chat has , been advanced on this particular ; 
the one by decimals, the other by duodeci- 
mals; and although they both anſwer the in- 
tent, I think. to learners the duodecimals 
| Prght to have. the ee | 
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Suppoſe a piece of glaſs leaded were to be 
3 feet 6 inches by one foot 6 inches; 
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By the former method (by decimals) it ap- 
ears that the light. of glaſs is 5 feet and 25 

Parts, being equal to one-fourth of a foot; 

nd by duodecimals 5; feet 3 inches, which is 


* 


one quarter of a foot. The reader will ob- 


ſerve, that in meaſuring ſaſh- windows there 
is no occaſion to take dimenſions of more than 


one ſquare ; that multiplied by the number 


of ſquares in a window will give the con- 
tents; which once got, requires no more 


than to add or multiply by the number of 


windows in the ſtory, or of one fize, and that 
ſufficiently reſolves the queſtion. Ms 
In ſome counties the glaſiers only meaſure 


the exterior part of the glaſs for length and 


breadth, allowing nothing for the thickneſs 
of the bars: but this is an exorbitant way, 


ang ought to be eradicated, 
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How 70 negſire Painters W, oth. 


Painters work 1s meaſured by the ſame 
rules as joiners, with this difference only, 
that they do or ſhould meaſure all edges where 
the bruſh goes. But ſurveyors are not always 
ſo particular, and frequently allow no more 
meaſure to painters than joiners, except in 
caſe of doors, window -ſhutters, &c. which 
with painters are always double meafure, the 
| | fame as any thing elſe is painted on both 
 - #fides: all wainſcot, dado, moulding, doors, 
| ſhutters, jamb-linings, architraves, &c. are 
meeaſured by the yard; cornices of all forts, 
$ and fingle ſkirting by the foot run; frontiſ- 
pieces, &c. by the foot; ſaſhes, ſaſh- frames, 
caſements, winde eher Fe: are done per 
| ts 


Ae to \megfure Maſons W 71. 

Migſons work is all meaſured by the foot, 
though with the difference of cubical, fuper- 
ficial, and lineal. Firſt, with reſpect to the 
cubical method, which is uſed for all blocks 
of ſtone, PETS &c. and which is in the 
manner of work always conſidered as ſuch, 
when the thickneſs of the ſtones exceeds. 2 
inches; all under this ſtandard are meaſured 
as ſuperficial. When ſtones exceed the ſolid 
ſtandard of 2 inches, they are firſt meaſured 
ſolid, and afterwards ſuperficially, for the 
workmanſhip. Alſo columns, pilaſters, cor- 

ö nices, facios, ruſtics, &c. The ſuperficial 
meaſure 
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meaſure takes in all the pavings, floors, 
hearths, ſlabs, mantles, jambs, covings, &c. 
and the general dimenſions of all labour; the 


. run or lineal foot is uſed for all ſmall abſtract- 


ed mouldings, ſome carvings, frets, orna- 


ments, &c, It is to be obſerved, that maſons 


girt all their mouldings as Joiners do, and take 


their dimenſions in feet, inches, and parts. 
The greateſt difficulty in meaſuring, maſons 
work is in chimney-pieces, on account of the 
various modes and prices, and the number of 
the different dimenlions. But ſee the follow 
ing: é 
The way to meaſure maſons work for 
labour is to meaſure what appears out of the 
wall, and (by many) the under bed of every 
courſe. The ſame likewiſe of all keys and 
bonds through the wall, as well as of chim- 


ney- pieces. 


Firſt, take the dimenſions of the ſlab; then 
the mantle; or head- ſtone, being both of one 
length; add the two widths together, allow- 
ing an inch for the under-edge of the mantle 


more to the breadth. Secondly, take the 


length of the jambs, allowing an inch more 
to the length than is ſeen, for what goes be- 
hind the lab. If there be noſings and ſlips 
to the jambs, take the length as obſerved, 
and girt all that is ſeen for the width: next 
take the fire-ſtone hearths, covings, &c. and 
meaſure all that appears in fight. If the frieze, 
cornice, and ovolo be marble, they muſt be 
girted as the joiners do their work: the * 
410 ; | 0 
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92 A KRV 7 Civil Architecture; or, 
Ny valyed TT Fit a6 EAT | 


20 meafure Carver Wark. Gp 3 
Carvers work is all meaſured by the foot 


ſperbeia and lineal: by the former all ca- 


515 to columns, large ornaments, feſtoons, 
Foliage, flutings, frets, &c. the latter is ufed 


for all ſmall mouldings, ribbons, huſks, &c. 
and the dimenſions taken in the ſame manner 


28 obſerved 1 in plaſter cielings. . e 
. To ey; Slaters Work. 25 8 


ee meaſure their work by he ſquare, 
the fame as tiling, both with reſpect to hips, 


valljes, double eaves, courſes, &c.' This ar- 


ticle therefore needs no farther e _—_ 


what has been _— advanced. 


Hering foiſhed the diſſertations and fries 
tures on mechanic powers, with the prin- 
ciples and properties of building in general, 
the five orders of architecture, art of meaſur - 


Ing the different artificers war ks, Kc. I ſhall 


now. proceed, and relate what is neceſſary to 
be obſerved in the practice of different works 
as they occur in time and place. But before 
I begin, it will be proper to ſettle a criterion 


touching the univerſality both of the prices 


and eſtimations of the ſeyeral works in 2 


building, as well in the very remote parts of 


the kingdom, as thoſe more contiguous to the 
capital, 
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t which 1 adjuſt by one general ſtand- 
ard. 

Thoug h the manner of fixing and finting a 
matter o& ſuch conſequence, and ſeemingly 
ſo full of exceptions, may appear an impoſſi- 
bility to ſome who have not enquired ratio- 


nally. into its principles; yet hope to evince 


to every workman of experience, that one 
fehedule of prices with reſpect to labour will 
ſerve, or at leaſt'ought to ſerve for every city: 
and principal town in the kingdom. Vari- 
ous objections, I own, may be alledged againſt 
this univerfal Tyan daun not one ſufficient to 
overturn it. 30} | 5 


LECTURE. XV. 


we 95 00 


An neu Plan for ſettling the Prices of Work 


"done in a Building, all upon one Footing, 
_ both in London, and every capital Town in 
the Kingdom. 175 


Worvrn my mene is, N ar- 
chite&, ſurveyor, maſter, or common 
journeyman, though he may ſmile at an 
attempt ſo extravagant, I humbly beg for a 
moment a ſuſpenſion of his ridicule, till he 
maturely weigh this matter; after which, I 
am fully perſuaded, he will find fewer objec- 
tions to its feaſibility than he at firſt imagined. 
If I conſider the matter right, this great point 
has but two.queries to be determined, which 
once anſwered will totally deſtroy every ob- 
jection. The firſt i is, whether a maſter in the 

country 
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country, (if his work be executed as well) 
ſhould have a leſs price than is paid for the 
ſame work when done by a Lonaun maſter in 


town? The ſecond is, whether a journey - 


man in the ſame caſe ſhould receive the ſame 
wages of a country maſter as are paid to jour- 
neymen in town? To the former of i theſe 
queſtions I anſwer, yes; to the latter, no; 
and will endeavour to prove it. But befort 
I give my on deciſion, I beg to introduce 
the opinion of a perſon: of ſome abilities in 
one of the capital profeſſions in building, re- 
lative to this univerſal ſcheme. My friend 
(ſays he) this plan of allowing as 
prices to country maſters as thoſe in London 
will never anſwer, becauſe they àre hot liable 
to half the expences, nor does their work coſt 
them half the ſum in point of labour, on ac- 
count of the ſcanty wages which are given in 
the country, all over the kingdom; they ſhould 
therefore have a price ſtipulated by a country 
ſurveyor, according to what the work may 
deſerve.” Something of this kind I know 
runs in the notions of moſt people who think 
„„ „„ 
That maſters in the country are not liable 
to ſuch great expences as maſters in town, 1 
very readily grant, both with reſpect to yards, 
houſe- rent, and ſtowage for their different 
materials; nor has a country maſter in gene- 
ral half the buſineſs of a London one; and 
what is ſtill more to his diſadvantage, he is 
not required to finiſh his work with half the 
Fin | | 5 expedition. 
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expedition. It is therefore upon this'topick , 


wee ſhould bend our thoughts : : If a maſter in 
| London can employ the year round 15 or 20 


men, which may be called the medium, 


being as many above as under this numbet) 


and à maſter in the country employ but 7 or 
8, and both have their work at one price, we 
ſhall then find that the London maſter will 
have it in his power to live conſiderably bet- 


ter, notwithſtanding the difference-of ex- 


pences, as well as the advantage of wages, 
which ſome think to be very great. 
Every man of buſineſs, whether in town 
or country, ſhould be ſupported by his buſi- 
neſs, and reap ſuch an allowance or emolu- 
ment from his profeſſion as may enable him 
to guard againſt the contingencies of a family, 
and in ſome ſort equal his induſtry. If it were 
offible for a country maſter to have as man 


| Jobbs as the maſters in London uſually have, 
and all required to be forwarded with the 


ſame expedition, their prices ought to be con- 
fiderably lower: but as that is a circumſtance 


which never can happen, the reaſons are ob- 


vious, that in — rſt reſpect no difference 
can be made without a viktle i injury, as will 
palpably e upon e e into the dif- 
ference of wages. 

Secondly, That men in the country. ſhould 
not have the ſame wages as journeymen in 
town, is evident from their want of experi- 


_ ence both in the methods and nature of work. 


The reader, I hope, does not — that I 
would 


N 
| 
| 
| 
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would propoſe country wages to a man of the 


firſt merit in his profeſſion. A man thus 


ä qualified, who hath: had ſeven. or eight. years 
practice in London among the moſt capital of 

is branch, and has not imbibed any but ju- 
* methods of working; and been in the 
full practice. of ſuch for ſome time, will be 
worth as much wages to a country maſter as 


a town one, and in reality more; eſpecially 
if he be empowered to forward his maſter's 


buſineſs by his own advantageous. methods. 
Though there are many good workmen, in 
the country who have never ſeen. Londen, yet 


thoſe compared to wen of the above experi- 
ence, will, in every point of practice, be more 


deficient in the courſe of a week's work than 


the difference of wages, ſuppoſing the one to 
have four ſhillings or five ſhillings per week 


more than the other. I ſpeak not this from 


ſpeculation, but undeniable facts; having 


myſelf ſeen and examined into the nature 


of practice in almoſt every town in the king- 
dom, where I have ever found, that if t 
maſters were allowed. the ſame prices 45576 
maſters in London, ' notwithſtanding the dif- 


ference of men's wages, when oppoſed to the 
ſame number of men, a London maſter would 


have had the above advantage in point of pro- 
fit; ſaving only this proviſo, that the men from 


London muſt be good, and ſuch as have had 


the foregoing advantages. It is true, that 
there are hundreds of men in London ſo bad, 
that one would think it almoſt impoſſible to 
fellow 
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fellow them or even ſũppoſe that they could 
have ſerved a proper time to any buſineſs ; 
and how. to account for this otherwiſe. than 
* a want of attention to their real intereſt, 
r proper good, would almoſt puzzle the 
— philoſopher. For it is certain, that 
all trades and employs are ſo familiarized, and 
have at their heads ſuch noble Aa es 
that with cloſe application even the weakeſt 
capacity may be poſſeſſed of ſuch points in 
practice as will enable him to deſerve the 
common wages. Thoſe that arrive at a 
greater pitch of merit ſhould be rewarded ac- 
cording. to their induſtry. 
There is one thing which pon 74 to be men- 
tioned to country journeymen, that is, the 
little reſpect they pay to compariſons. and ar- 
guments touching men of London experience; 
For, ſay they, we have worked with men from 
London at (ſuch and ſuch gentlemen's houſes, 


but could not find any material difference be- 


tween them and us who had never been there. 
This I believe to be often the caſe, and re- 
flects great weakneſs on the London maſters, 
for ſending to any country jobb, men who 
were not really profieients in their branch; 

for when maſters want a number of men to 
go into the country, they ſeldom enquire far- 
ther into their characters than in regard to 
their ſtability. And if carpentets have got a 
cheſt of toels, away they are ſent to finiſh 


ſomething i in a peculiar manner to what could 


in any wiſe be done by country- men, when 


perhaps 
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perhaps ſome of theſe very men had not been 
kx months in town. 

It ought to be a fixed rule I inaſtors never 
to employ a man for a country jobb who had 
not approved himſelf an excellent workman ; 
and moreover,” he ſhould be of ſome remote 
county or ſhire to that the work is done in, 


to ſubvert the proverb of a prophet in his own | 


country having no honour. I hope from theſe 
hints, that no reaſonable man will ſtart an ar- 
gument againſt the queſtions above ſtated, 
but freely allow a right for country maſters to 
have the ſame prices as maſters in town. I 
do not mean ſuch as are exacted by ſome 
maſters, but wen 6b may: be ern as juſt 
— 2547 9 
I believe, upon a thototgh review of the 
wages both in town and country, we ſhall 
not (upon the whole) find -much difference. 
In certain reſpe&s the country maſters 
have the advantage, eſpecially in ſome parts 
of carpenters work, ſuch as roofing, ſtairs, 
ſaſhes, floors, but in many other branches of 
building, they get conſiderably leſs "by, 
through'a want of experience in the journey- 
men (notwithſtanding their low wages) than 
the maſters do in London; not-but there is 
room enough in both places for the journey- 
men's wages to be raiſed; ; and if this ſcheme 
be not ſhortly put in execution, 1 am per- 


| Tvaded the conſequences will be very alarm- 


ing to all maſters 1 in the building branch. 
| It 


ad. an 


tak frat, » papa? end SY, 4s 4s. mh i LE 


jy of ory fan 


Sd. 


The Univerſal Bxi isn Boll DBR. 99 | 
It was a piece of the weakeſt policy in the 
maſter carpenters the laſt time the journey- 


men ſtruck for an advancement in wages, 


which was about ten years ago, that they did 
not comply with their eaſy demands; they 
would not then have had occaſion to fear the 
preſent mode of architects engroſſing the 
whole buſineſs into their own hands, which 
ſeems to be the general plan if ſome ſtep be 
not immediately taken to prevent it; and none 


ſeems ſo promiſing as to advance the journey- 


men's wages. The capital architects and ſur- 
veyors who: have adopted the plan of finding 
all materials, and of allowing only even prin- 
cipal maſters a ſort of prices like taſk-maſters 
for executing the. work, do this through a 
knowledge of the exorbitant adyantages which 
ariſe from work at the original cuſtomary 
prices; and as this method is put in practice 
by the firſt men in the kingdom, the inferior 
ſurveyors, in order to be in the faſhion, will 
ſoon follow their example ; nat that I mean 
to infer, that cuſtomary prices are exorbitant, 
If Journeymen's wages were ſettled in pro- 
portion, the preſent luxury of the times 
would not admit of abatements in any pro- 
feſſion. The reader will obſerve, that ſince 


the prices were ſettled for all works in the 


building branch (though they every year vary 
in ſome particulars) every buſineſs is improved 
in point of practice above one third; nay, in 
ſeveral points and parts, the work is done for 
one half the expence to maſters which it coſt 

15 FE them 
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them twenty years ago, and all through the 


aſſiduity and ſtudy of the journeymen, though 


the maſters will not give them any more 


wages; which ſets them upon an exact par 
with the ſurveyors in point of diſpoſition ; 
each ſtriving to engroſs the whole. The lat- 
ter not being content with the great allow- 
ance of five per cent. for the works they ſur- 
vey, but wanting to double it by the advan- 
tage of finding materials; and as they have it 
in their power to colour their proceedings to 
the gentlemen with a view of parſimony there 
is no doubt of their carrying their point in every 
reſpect; this will only be paying the maſters 


in their own coin, for their avaricious diſpo- 


fitions, in condemning to a life of flavery and 
indigence men of abilities, from whom they 
_ derive their chief ſupport. For, conſidering 
the preſent exorbitant price of proviſions, and 
every other incident to life, no man who has 
a family to maintain can by ſixteen ſhillings 
a week more than exiſt; nor a ſingle man ever 
get a coat to his back, unleſs (if I may be 
allowed the phraſe) he ſpares it out of his 
belly : therefore what better than ſlavery can 
we call it? and yet at the ſame time the 
maſters enjoy a profit (which reſults chiefly 


from theſe mens tabour) equal to the fortunes 


of ſome of our nobility. Though this may 
ſeem ſtrange to ſome, I have had undeniable 
facts of many maſters in the building branches, 
whoſe buſineſs is worth 2000/7. per annum, at 
this time. I appeal therefore to every feeling 
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heart, whether this be not a matter of great 
conſideration, and in no reſpect beneath the 
attention of legiſlature. SE EY 

If it were not that I might be thought too 
particular, I would ſtate the caſe of a car pen · 


ter, and leave the world to judge of the ſe. 
verity of his ſituation ; and how unthinking 
a father muſt be, who propoſes any emolu- 


ment to a ſon who is apprenticed to this in- 


genious, and well deſerving the name of li- 
beral art, if he has not almoſt as much to! put 
him in eee of, as will be a ſupport to 


- him wit 


out buſineſs. | | 

Every man, in the country in particular, 
from whence molt of the journeymen in town 
generally have their origin, in the raifing of 
a family ſuits his childrens occupations ac- 


_ cording to their ſtrength or genius; though, 
at the ſame time, he with favourable incite- 
ments makes his will a ſort of choice of their 


own. The boy that ſeems athletic.and ſen- 
ſible, or quick at learning ſchool-exerciſes, 


he propoſes for a carpenter, and ſays, if he 


turns out well, that there is no doubt but he 


will make his fortune. — Ves, adds the fond 


father, I make not the leaſt doubt but he will 
have as much buſineſs as Mr. Whole- deal, 
our neighbour, and cut as great a figure in 


the world. All this he ſettles without al- 


lowing for the leaſt caſualty; and no conſi- 
deration of the improbability of his getting 
to be a maſter at all, without great intereit 
and Jarge connections, provided only he gets 
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to be what is uſually called a good hand i in 
his buſineſs. _ 

Well:—We will fs the lad is boned a 
prentice, for which his father gives a0l. finds 
him in his clothes, and perhaps waſhing ; 
and ſome fathers are alſo obliged to find their 
ſons tools during their fervitude. But this we 
will omit; and take the expence of his ap- 


prenticeſhip, clothes, ſpending-money, and 
the 20l. he gives to be inſtructed in his buſi- 


neſs, to amount to near 100].—and when he 
is out of his time, through the little practice 
allotted to apprentices, and the many requi- 
fites to be attained before he can have any 
idea of this extenſive branch (fave only a little 
uſe of his tools) he is almoſt as much to 
ſeek as when he firſt went apprentice; except 


with this difference, that he has learnt as 


much as gives him reaſon to know that he 
muſt learn ten times more before he is fit to 
be a maſter. Thus he commences journey- 
man with a view of getting his buſineſs, and 
works for a year or two in the country; ſtill 
he finds himſelf far ſhort of what he wants, 


and nothing now will ſerve but coming to 


London; for there, ſays he, I ſhall have prac- 
tice enough, and ſee through the whole of my 


buſineſs three or four times a year. When 


he gets to London, the great object is a cheſt 


of tools, which he either muſt be poſſeſſed of, 
or he cannot be forwarded in the leaſt in his 
buſineſs.— If his father be in circumſtances, 
application 1 is made, and ten guineas are re- 

= mitted 


with. a. Mos CTY a did lan iv.0 ue 4a... af. da —_ MAS «as 


1 SL ca as CY 


- 
a6 a 


The Univerſal BRITI84 BUILDER. 10g 
mitted to procure him the, neceflary imple» 
ments; baving got , theſe, he naturally goes 
to a good ſhop, there by degrees he creeps 
on for perhaps two years before a good jobb 
is put into his hand; if he be aſſiduous, and 
turns it quick out of hand, he is kept at that 
ſort of work as long as he ſtays there: he 
then naturally removes to another place, and 


| ſees different methods; but not having capa» 
bility or practice to judge for himſelf, is led 


by the dictates of every foreman, till by cloſe 
application to his room, learning to draw all 


the time, and with a continuance of ſeven 


years in London, he is enabled to ſay, that he 
is a good journeyman, and can execute well 
any deſign or drawing given. 
By the time this is done, nine years are 
elapſed after his apprenticeſhip. Perhaps his 
father may be dead; the ſituation he ꝓropoſed 
for him, occupied by another; the connec- 
tions and families whoſe intereſt he depended 
on, ſcattered, and no likelihood of doing any 
good in the country; the filial tenderneſs too 


of his parents, by long abſence, is probably 
abated; and as there is no chance of his 


being a maſter tliere, his friends adviſe him 
to do ſomething in London, But ſuppoſing 
this not to be the caſe, and that there be a 


Chance of his being a maſter in the country, 


when he is qualified, as every man will (if 
there is a potiibility) naturally tend towards 
home, wherehis friends or intereſt lie, eſpe- 
clally if he lives to a thinking age: the gay 
57 n luxuries 
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luxuries of the town may indeed for a time 
attract, and lull a man into a dream of inſen- 


 Gbility; but once awaked from this, his 
thoughts immediately turn upon his happi- 
neſs, which can in no wiſe be eſtabliſhed but 


MH 


where his intereſt lies. —Suppoſing the above, 


therefore, not to be the caſe, yet all this time, 
if he has the opportunity before obſerved, he 
is not in the leaſt qualified for the undertak- 
ing. Why not?” fays the father; if he 


can do any thing well, he is certainly fit for 
a maſter.” To this T anſwer, No. For as 


to the principal requiſites of a maſter, he is 
ſtill 3 uite at a loſs for them; ſuch as eſtimat - 
ing the conſequence of building in general, 

knowing the value of the different artificers 


works, their modes of meafurement, and the 


eſtabliſhed maxims of practice in all the 


branches; without which he will ever be at 


a loſs and how to come at theſe is almoſt 
as difficult as the practical part of his buſineſs. 


There is no way to make himſelf maſter of 
them but at a great expence; or unleſs he 
be qualified to commence clerk to ſome great 
ſhop, where he may have the advantage of 


over-hawling his maſter's books and con- 


nections. By ſuch an opportunity purſued 


with diligence, and by comparing the remarks 
within his own experience, he may in time 
fiſh out ſufficient knowledge to enable him to 
practiſe as a maſter, if he have wherewithal to 
puſh himſelf forward. But then there is the 
hazard again of procuring: buſineſs, and other 
incidents 


fncidents in life, before a man can beaffared 


of getting a proper proviſion for a family. 


Thus juſt at the time when other profeſ- 
ſions, which have opportunities and circum- 
ſtances in life, are thinking of retiring, a car- 


penter and joiner has learnt only juſt enough 


to ſet up maſter ; and all this time the perſon 
mentioned muſt be cut out for buſineſs, void 


of every principle ofextravaganee, or he could 


not arrive to it in any time during the courſe 
of his life, but be confined to a ſtate of ſervi- 
tude and hard labour as longashe lives; which 
is the unhappy caſe of hundreds at this time 
in Londen. Numbers, to my knowledge, 
who have moſt of the capabilities mentioned, 


and have undergone the ſame regimen to at- 
tain them, are now working for the poor pit- 
tance of ſeventeen ' or ' eighteen ſhillings per 


week ; and becauſe they miſtook their path, 
and entered into a flattering ſtate of happineſs 
by marriage, before they were well apprized 
of the fatal, conſequences, are now conligned 
to all the horrors of poverty and deſpair, 
never to be relieved till death, © 


Any reaſonable man, who will properly 


conſider the above-mentioned caſe, will rather 
approve than condemn my undertaking, for 


endeavouring to give every Journeyman a 


knowledge of the principles and advantages of 
his buſineſs. None but the maſters can diſ- 
like it; and only thoſe of them who are not 
content with a tradeſman's profit. But let 
who will diſapprove of the plan, I am con- 

LO Ft ſcious 
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ſcions of the rectitude of my intention, and 


have long conſidered it as an indiſpenſable 


duty to do thus much 150 a ren be- 


| nefit of mankind. - | S 41 


LECTURE XVI. 


ü or THE PRACTICE or BRICK-WORK. | 


HE utility and common practice of 
building all our edifices of- brick, both 
in London and the country, ariſes from mo- 


tives too obvious to need explanation; it 


being generally allowed that brick is much 
the cheapeſt, as well as the moſt eligible ſub- 


ſtance that can be invented for the purpoſe, 


both in point of beauty and duration, and 

inferior to nothing but wrought- ſtone. 
The great principle in the practice of brick- 

work lies in the proclivity, or certain motion 


of abſolute. gravity, cauſed by a quantity 
or multiplicity of ſubſtance deing added or 


fixed in reſiſtible matter; therefore naturally 


tends downwards, according to the weight 
and power impreſſed. From which obſerva- 


tions, the requiſite inferences may be drawn, 
and ſuch remarks made, as may enable the 
journeyman to erect his works with ſuch ac- 
curacy that no bad conſequences. can attend 
them, and, moreover, ſo as to wary unnatu- 
ral ſettlements. 164] 

And firſt, it may not be amiſs. to e WIR 
the motive of the above-mentioned proclivity; 
which/i is —_— . through the yielding 


mixture 


— 


a . 
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mixture of the matter of which mortar is 


compoſed, and cannot well be reduced to any 


ſyſtem of certainty ; becauſe the abſolute 


weight of a brick, or any other ſubſtance laid 


in mortar, will naturally decline according to 
the ſubſtance or quality of it; wherefore par- 
ticular care ſhould be taken, that it be of a 


regular quality all the way through the build- 


ing; and likewiſe that the ſame force be uſed 


to one brick as another; I mean the ſtroke of 


the trowel; a thing, or point in practice, of 
much more conſequence than is uſually 
thought: for if a brick be acted. upon by a 
blow, ſuch blow will be a greater preſſure 
upon it than the abſolute weight of twenty 
bricks ; and before theſe can be properly laid, 


in form and arrangement, with the advantage, 
of the weather in a favourable ſeaſon, they 


may be ſo dried or conſolidated that no ſet- 
tlement can enſue from other defects than 
that of an overſight in the foundation, which 
muſt be adhered to, and prevented by the 
methods laid down for foundations, in my 
Lecture of ſtrength. The many bad effects 

which ariſe from mortar not being of a pro- 
per quality, ſnould make maſters very cautious 


in the preparation of it, as well as the certain 


quantity of materials of which it is compoſed, 
that the whole ſtructure may be of one ſub- 

ſtance. e 
There is one thing which often cauſes a 
bulging in large flank- walls, eſpecially when 
they are not properly ſet off on both ſides; 
333 | that 
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that is, the irregular method of laying bricks 


too high on the front edge; this, and build- 
ing the walls too high on one fide, ' without 


| continuing the other, often cauſe the above 


defects. But of the two evils this is the leaſt; 
and bricks, if any thing, ſhould incline rather 


to the middle of the wall, that one half of 


the wall may be a ſhore to the other. But 


this method again, when too much followed, 


will be more hurtful than beneficial; be. 
cauſe the full width of the wall doth not take 


its abfolute weight, but entirely removes the 


ſpecific gravity from its firſt line of direction, 
which in all walls ſhould be perpendicular and 


united; whereas if the above method be 
ſtretched toexceſs, and the walls have a ſuper- 


Incumbent weight to bear adequate to their 


full ſtrength, a disjunctive digreſſion is made 


from the right line of direction; the con- 
junctive ſtrength becomes divided; and in- 


ſtead of a whole or united ſupport from the 
wall, its ſtrength is ſeparated in the middle, 
and takes two lateral bearings of gravity; 
each ſufficient for the purpoſe; therefore, 


like a man over-loaded either upon his head 


or ſhoulders, it naturally bends and ſtoops to 


the force impreſſed: in which mutable ſtate 


the above grievances uſually happen. 
Another great defect we frequently ſee in 
the fronts of houſes is in ſome of 'the prin- 
cipal ornaments of brick-work, ſuch as 
arches over windows, &c. and which is too 
n cauſed by a . of experience in the 
rubbing 
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rubbing of them; this is the moſt difficult 
part of the 3 Nn. s to be yup 
well conſidered. | 
The faults Sd, are the bul gi ng or convex 
ſituation we often ſetarches in, after the houſes 


are finiſhed, and ſometimes looſe in the key 
or centre bond. The firſt of theſe defects, 
which appears to be cauſed by too much 


weight, is in reality no more than a fault in 
the practice of rubbing the bricks too much 


off on the inſides: for it ſhould be a ſtanding 


maxim (if you expect them to appear {ſtraight 


under their proper weight) to make them the 


exact gauge on the inſide, ſo that they bear 
upon the front edges: by which means their 
geometrical bearings will be united, and all 
tend to one centre of gravity. 

The latter obſervation, of camber ates 


not being ſkewed enough, is an” egregious | 
fault; becauſe it takes greatly from the beauty 


of the arch, as well as its ſignificancy. The 
roper method of ſkewing all camber arches 
ſhould be one third of their height. For in- 
ſtance: If an arch beg inches high, it ſhould 
ſkew three inches; one of twelve inches, 4; 
one of 15 ditto, 5; and ſo of all the num- 
bers between thoſe. Obſerve, in dividing 
the arch, that the quantity conſiſts of an odd 
number: by ſo doing, you will have proper 
bond; and the key- bond in the middle of the 
arches: in which ſtate it muſt always. be, 
both for ſtrength and beauty. Likewile ob- 
ſerve, that arches: are all drawn from one 
centre; 
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centre; the real point of camber-arches is 
got · from the above proportion. Firſt, divide 
the height of the arch into three parts; one 

ef . is the dimenſions for the tkewing ; 
a line drawn from that through the point at 
the bottom to the perpendicular of the mid- 
dle of the arch, gives the centre, to which 
all the reſt muſt be drawn. 

There are many other difficult jobs in 


brickwork : ſuch as groins, niches,” circular 


arches upon circular plans, &c. all which 
1 ſhall mention in their time and place. 


And, firſt, of Brick -groins , 


A groin is the interſecting or meeting of 
two circles, &c. upon their diagonal eleva- 
tions drawn on the different ſides of a ſquare, 
or any other figure, and whoſe principle of 
ſtrength lies in the united force of elevation; 
divided by geometrical proportions to one 
certain gravity ; whichi is the centre to N 
all the bearings tend. 

The difficulty that d the execution 
of a brick-groin, lies in the peculiar mode of 


appropriating proper bond at the interſecting 


of the two circles as they gradually riſe to 
the crown, to an exact point; in the meet- 
ing or interſecting of thoſe angles will be 
formed a kind of rib in the inſide, which 


ſhould be particularly ſtraight and per pendi- 


cular to a diagonal line drawn upon'the plan. 
- There is no definition of a thing of this 
| fort, either by lines or deſcription, equal to 
what 
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what will oceur to the learner in the practice 
of them. After the centres are ſet, let the 


bricklayer apply two or three bricks to an 
angle; by theſe means he will effectually ſee 
how to cut them as well as the requifites of 
Bend COIN | l 


- There is nothing ſo certain as practice for 


| the ſolving any difficulty; it is by this axiom 


that every proof is founded, and without it 
the moſt flagrant idea of lines, and theoreti- 
cal ſpeculation, will in many caſes be defec- 


tive; becauſe a falſe notion, or a wrong con- 


ception, may lead the wiſeſt man into an 
error. e LED? | FIP 

It is upon this principle of practice I pro- 

poſe to bring my analyſis to the underſtand- 
ing of the moſt illiterate; by eradicating all 
ſuperfluous lines ſet down by architects, and 
only pointing out ſuch rules of reaſon and 
practice as may ſuit the weakeſt to proceed 
by. Though I muſt own that lines are the 
baſes of all mechanick powers, arts, and 
practices; yet there are hundreds of uſeful 
members of the community who never have 
it in their power to acquire the properties of 
one; however, with practieal inſtructions 
they may make uſeful journeymen, and be 


taught to do any thing tolerably: but theſe 


inſtructions muſt be given them in a manner 
ſuited-to their capacities and (as I before ob- 
ſerved) 4 e ae 5 
To pretend to ſhow numbers of brick- 
layers lines for doing their work, you may as 
9188 g well 
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well ſhew them Arabic: the ſame May hs 


faid of hundreds of carpenters &. If it 
were poſſi ble fot: journeymen to underſtand 
beyond what I have mentioned, we might 
long have bid adieu to all commentators; 
ſeeing Palladio has left us rules ſufficient for 
men to work by. But theſe would not an- 
ſwer the purpoſe of the ignorant; nor has 


any author yet, either ancient or modern, 
been clear enough for a common journeyman 
to underſtand them; there being always ſome 
points, which are the requiſites that lead 


directly to the matter omitted; and which 
but few, that have an inferior genius to the 
author himſelf, can find out; yet are they 


ſimple enough in the main; but for want of 


being particularly noticed, have hitherto eſ- 


caped thouſands. Io ſet all theſe matters 


in a proper degree of light, is the purport of 
the following deſign; and I ſincerely wiſh it 
may have as good an effect as it is univer- 
Gly antradedg. way avondbom. Is 45 25 
But to return to the groins. The work- 


man mult obſerve, that the manner of turn- 


ing groins with reſpect to the ſides, is the 
ſame as in other arches and centres, except 
in the angles, which muſt. be traced for 
their properties, as I have obſerved by apply- 
ing the bricks; and if the arch is to be rub- 
bed and gauged, you muſt divide each arch 
into an exact number of parts, and extend 
the lines till they meet in the groin: by theſe 


means you will eaſily find the curve for the 


angle, 


— 


and ann ad e eee aA co .r:. .. 


93 ff pp „ hy „ BY © fs „ fs at 


bs 

it 
nd 
ht 
'S3 
for 


in- 
nas 
rn, | 
ali 
me 
ead 
ich 
the 
hey 
t of 
el- 
ters 
t of 
h it 
ver- 


k- 


Irn 


the 
cept 

for 
ply- 
rab- 
arch 
tend 
theſe 
r the 
pgle; 


a BullDER. 113 


angle, from which you muſt make your tem- 


plets : obſerve, in fixing the centres, that 


the carpenters raiſe them ſomewhat higher 


at the crown, to allow for ſettling, which fre- 
quently happens; ſometimes by the preſſure 
upon the butments, at others from the length 
" the crown. = 
Obſerve alſo in building of vaults, that the 
piers or abutments be of ſufficient ſtrength ; 
all abutments to vaults, whether groined, or 
only arched, ſhould be one fixth of the width 
of the ſpan; and if there be any great weight 
to be ſuſtained; . bridgings of timber ſhould 
alſo be framed to diſcharge the weight from 
the crown of the arch : after a vault, or groin 
is finiſhed, it is highly neceſſary to pour on 


a mixture of terrace, or lime and water, on 


the crown; and to give it ſome little time 
to dry, before you ſtrike the centres, in order 


| to cement the whole together. 


Rough groins have no more value put 
upon them than common vaults, which are 
included at per rod with common brick- 


work, except the angles of groins, which are 


meaſured after the run lineal, and ſometimes 
allowed for by ſurveyors at 18. per foot; 
many maſters even charge 1s. 2d. But as 
the ſtuff is reckoged and valued in the com- 


mon meaſurement, and a man will cut and 


turn 10 feet run in a day, 8d per foot ſhould 
be the ſtipulated price for rough groins : 
which will pay for the waſte of ſtuff, and 
allow a ſufficient profit to a maſter. 


I Groined | 
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Groined vaults rubbed and gauged are 
worth 18. per 1955 2 TOR and the run of 
angles 2s. 6d. | 


Of; a Niche 3 in F bs lin 5 f 


A niche is the inner or concave quarter of 

a globe, and uſually made in walls on the 
exterior parts of a building, to place figures 
or ſtatues in. The practice of this in brick- 
work is the. moſt difficult part of the pro- 
feſſion, on account of the very thin ſize the 
bricks are obliged to be reduced to down at 
the inner circle, as they cannot extend be- 
| yond the thickneſs of one brick at the crown 
or top; it being the uſual, as well as much 
the neateſt method, to make all the courſes 
ſtanding. 

The moſt familiar way to reduce this point 
to practice, is to draw the front, back, &c. 

and make a templet of paſteboard, after you 
have divided the arch for the number of 


bricks. The reader is to obſerve; that one 


templet for the ſtanding courſes will anſwer 


for the front, and one for the fide of the 
brick; and at the top of the ſtraight part, 


from whence the niche takes its ſpring, you 
muſt remember to make a circle of the 


diameter of 8 or g inches, and cutting this 


out of paſteboard alſo, divide it into the 
ſame number of parts 'as the outward circle ; 
from which you will get the width of your 

front-templet at the bottom. The reaſon of 
this inner circle is to cut trols the thin conjunc- 


tion 
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tion of points which muſt all finiſh in the 


centre, and which in bricks could never be 
worked to that nicety; it being impoſſible to 
cut bricks with any accuracy nearer than half 
an inch thick: the bricks muſt be lying with- 
in the inner circle. It will be neceſſary to 
have one templet made convex, to try the 
faces of bricks to, as well as the ſetting of 


them when they are gauged. 


The ſtone you rub the faces of the bricks 
upon, muſt be cut at one end in the exact 


form of the niche, or it will be impoſſible to 


face them proper. The bevel of the flat ſides 
of the bricks is got by dividing the back into 
the number of parts with the front, and all 
ſtruck to the centre; from the circle of the 
front of one brick ſet your bevel, which will 
anſwer for the ſides of the whole. Obſerve, 
that the bricks hold their full gauge at the 


back, or when you come to ſet them you will 


have much trouble. ; | | 
Jobbs of this kind are very rare, and when 
they happen, ſhould bear a price equal to- 
their value, which ought not to be leſs than 
38. per foot, and allowed double meaſure. 


A Circular Areb upon a Circular Plan 1 
There is not that difficulty in an arch of 


this conſtruction in brick work, which is 
uſually thought of; the principal thing to be 


conſidered, is the ſcheme for ſtriking the 


front of the bricks, which when once pro- 
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perly underſtood, will render the practice ex- 
nne, e ins 7 
There is another conſideration. alſo to be 


obſerved, which is the ſoffit of the brieks to 


theſe arches, and which muſt bear the exact 
gauge behind as before, in order to ſecure the 


% ſtrength and key, that the arch may have no 


inclination to a centre otherwiſe than what 
tends to its gravity. The beſt practical me- 
thod I can give, is, after you have divided 


the arch, and ſettled your bond in front, to 


make two moulds to the ſweep of the wall, 


then fix two uprights of wood a little above 


the top of the arch; one at the top, and the 
other to be moved down to the top of the 
courſes as they gradually riſe : after which 


with a rod, with a prick in the end, clapped 


cloſe to thoſe two ribs, ſtrike the top- ſides of 


every brick; the under- ſide may be marked 


by the preceding brick; and in this manner 
proceed all the way, till you get to the top, 


which will give the exact curve required to 
the wall and perpendicular to the ground 


plan. 8 | | 

A cimma elliptical arch, upon the above 
plan may be executed in the ſame manner 
reſpecting the front, and ſoffit likewiſe. 
Arches which ſplay in the jambs, and riſe 
both to one height, muſt be reduced to prac- 
tice in the following mannner: Firſt, Kia | 
the arches on each fide into an exact number 


of bricks; and having drawn the width of the 


wall and laid down the arches on both ſid 
| p 


es, 
let 
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let fall perpendiculars from the different ends 
of the bricks on both ſides, and draw parallel 
lines into each by the ſplay of the wall, which 


will give the exact ſize of the bricks in the 


ſoffit, and - Mkewiſe the ſplay of the face of 
the bricks on both ſides. £ | 


Of the Quantity of Materials to a Rod. of 


The requiſite quantity of materials to a 
rod of brick-work, which is the ſtandard for 
valuing, as well as taking dimenſions ; the 
maſter's prices, and thoſe ſtipulated by ſur- 
veyors, come next within our notice, as well 
as the juſt.calculation for London, and every 
capital town in the kingdom, diveſted of all 
the errors of ſuryeyors, and extravagant exac- 
tions of ſome maſters. N | 

And firſt, it will not be amiſs to mention, 
that a rod is a meaſure of 16+ feet, which 


multiplied into itſelf contains 272 feet and 


one quarter to one brick and a half thick, 
which is the ſtandard by which the price 
is fixed: let the wall conſiſt of what num- 
ber of bricks ſoever in thickneſs, they are 
So reduced ta a ſyſtem by the following 
rule ; „ 
| Multiply the ſuperficial contents of the wall 

by the number of half bricks it contains in 
thickneſs; and divide that product by 3; the 
quotient will be the contents in feet, to the 


ſtandard.—Laſtly, divide that quotient by 


2 272 


= - 2 . _— = - \ - 
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272, the number of ſuperficial feet/in a rod, 


and the laſt quotient will be the contents in 


rods, and the remains feet. See the example: 


Suppoſe the dimen- 
ſions of a wall to be 64 
feet 6 inches by 24 feet 
6 inches, and 3 bricks 


thick, firſt multiply 64 
feet 6 inches by 24 feet 


6 inches, the product will 
be 1580 3, which I mul- 
tiply by 6, the number of 


bf bficks the wall con- 
tains; the product i is 9481 


«4 


64 6 
24 6 


2856 
128 
WE e 
12 


> 


w:- 8 


feet 6 inches, which I — 


divide by 3, the number 
of half bricks in the ſtand- 
ard; the quotient is 3163 


and 2 parts; which I di- 
vide by 272, the number 
of ſuperficial feet in a rod; _ 
the laſt quotient is 11 rods 


and 1 ect, 


272 | 3160 
7 5 of > ; 
440 

272 


5 K 2 


— N 


—— — -> 


3] 9481 6 | 316 


168 


2111 


When⸗ 


en- 
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Whenever it happens that 68 J 168 | 2 


there are large remains of feet, 136 
you muſt divide them by 68, — 
the number of feet in a quarter h 


of a rod, which will bring you 

nearer, if you have but one number: "i 
many, add them all together: and this rule 
will ſerve for every ſubject. According to a 
wall of the above dimenſions, 

the quantity of reduced brick- Sq. Q. Fr, 
work is 11 ſquare, 1 quarter, 11ů I 3 


and 3 feet, as in the margin. 


Note, Though a rod contain 2 ford, 
the quarter is always rejected: divide then by 


272, which is near enough for brick- work, 
as a quarter of a foot, ſtuff and labour, can- 


not be worth more than two- pence, which is 


too trivial to mention in an eight pound mat- 


ter. The ſame of the parts of a foot to be 
divided, as in the above example. | 
| Having. given an example of meaſuring. 
brick-work, in order to come at the value we 
muſt conſider the quantity as well as the 
quality of the materials along with the * 
time ĩt takes to execute it. | 
And firſt, of materials: The reader is to 
obſerve, that to every rod of brick-work, 
4400, aud of ſome (as bricks vary much in 
ſize) 4500 bricks are required, with one load 
of lime, or 32 buſhels of lime, and two loads 
of ſand, which is the neareſt general calcula- 
tion that can be made. I have, notwithſtand- 
ing, ſeen bricks of ſuch a fize that 4000 of 
„ them 


— 


— 
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them would have walled a rod; but thoſe are 
rarely to be met with : we muſt abide there- 
fore by the foregoing number. The ſame 
. likewiſe of lime and ſand, which may vary a 

little according as they are in goodneſs. 
There are two ſorts of lime ; the one made 
of chalk, the other of ſtone: the latter in 
point of ſtrength and quality deſerves much 
the preference, There are alſo different ſorts 
of ſand, and equally good; but that which 
ought. to be preferred for building is river- 
ſand, and is much the . beſt in a ſtrong cur- 
rent. Of this you may put three parts of 
ſand to one of lime that is made of ſtone ; if 
of chalk, only two of ſand, and one of lime, 
There is a kind of white pit-ſand in many 

counties; but it is not ſo good as red. 

The reader is to obſerve, that with regard 
to materials no univerſal ſtandard can be 
found, becauſe bricks and lime vary in every 
county; I ſhall fix a price therefore for a 
rod of brick-work in London, and afterwards 
make a table to ſerve the country, according 
as materials vary in value. But firſt we are to 
enquire into the labour which a rod of brick- - 
work require. . 
The reader will allow, that in order to ſet- 
tle a general plan for labour, we muſt either 
account the mean proportion of time, or ſti- 
pulate the beſt wages to the leaſt that reaſon 
can allow; which, to a good journeyman of 
3s. per day, will take four days, and the like 
quantity or length of time to a OO 
8 ides, 


re 


prices for brick-work in any county, I beg 
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ſides, making the mortar, &c. The reader 
is next to obſerve, that bricks in London are 
from 14. to I. 10s. per thouſand; we ſhall not 
heſitate therefore in this, but take a mean of - 
1. gs. for the ſtandard-price, and reckon lime 


at zd. per buſhel, and ſand at 4s. per load; 


which are about the neat 8 The reaſon 1 
chooſe to mention lime by the buſhel, is to 

give a clearer light into this matter than I 
ſhould by, calculating it either hy the bag or 
hundred, becauſe every county hath a juſt 
knowledge of the buſhel, and few of bags and 


hundreds. But to the point: | | 


4. 500 bricks, at 1/. 5s.-per 1000, C. s. d. 


are — | — a $ 
32 buſhels of lime, at 5s... * 1 4 
Labour of trowel- hand at 3s. per 
day, 4 days, — D 22; 0 
Ditto for labourer at 22. 0 
Making the mortar to ditto, 0 3 0 
7 8 10 


By the above calculation we find that 71. 
8. 10d. is the neat price which a maſter pays 
out of his own pocket, beſides the loſs of 
tools, as ſhovels, ſcreens, the wear of cords, 
poles, puttocks, &c. which are always upon 
the waſte, together. with boards, his own 
time, and the lying out of his money ; for 
materials therefore of the above quality a 
maſter in juſtice ſhould have per rod 8/. 10s. 


But in order to come at a real ſtandard of 


the 
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the reader to have. recourſe to the followin 


table, calculated as univerſal, allowing the 


maſter for lime, ſand, and. making the mor- 
tar, 1. 36 and fot Wen 17. 1 15 


An nfo fol T: able of t er t 


i. 38. Mortar, and Il. 58. Labour. 


Bricks per 1000. Mortar be labour. The price. 
206) iNN 214. . 


bo At 10 95 ar l 44670 
11. 0. ne 
12 1 0007 * & "2 
13 Do. eee 
14 Do. 5 BY 
15 Do. enn 
16 Do. 6 @ 
17 Do. 6 4 
18 Do. 6 9 
19 Do. 6 13 
20 Do. 8 1 
21 Do. 11 
22 Do. N e 
23 „ Dr. {NS 
24. Do. x: 15 
25 Do. 8 -.D 
26 Do. 8 $$ 
27 Do. 9 
28 Do. 98 14 
29 Do. 18 
0-5-2 7, 2:12 ws 9 3 


The above tides is calculated to ſerve the 


country, and ought to be the ſtandard in 
town, 


WH 
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town, when there are no extraordinary ex- 
ceptions, ſuch as fronts with particular 


breaks, which are attended with much trou- 


ble, &c. 1 

If a maſter-bricklayer eſtimate his work all 
at one price, as fronts, foundations, and 
party- walls, one part will make amends for 
the loſs of another. But the price ſhould be 
what I have mentioned prior to the table; 
though maſters would grumble at it, becauſe 
allowed only 11. per rod profit, which I think 
very ſufficient; for by this rule, if a maſter 
can but employ 12 trowel- men the year 
round, his buſineſs will be a good 50. per 
annum, allowing 100. for bad debts, and 
keeping up his ſcaffolding. 5 
Whether this be ſufficient or not leave to 
the judgement of the world. But I ſay, if 
from fuch prices (which are conſiderably leſs 
than many maſters have) theſe genteel profits 


atiſe, what ſhall we ſay to 10/, and 121. per 


rod, which I have known many bricklayers 


charge for common brick-work? but the laſt 


is exorbitant, and ought to be utterly abo- 
There are, indeed, particular jobbs, ſuch as 
warehouſes of a particular height, which ſtand 
cloſe to the Thames, where one labourer is 
not half ſufficient to ſerve one bricklayer, and 
where double the trouble is required to erect 
the ſcaffold, &c. In ſuch caſes 12/. per rod 
may not be amiſs. Ft | 


I would 


124 A Kev 70 Civil Arcbitecture gory 
I would not willingly infer, or be ſuppoſed 


to inſinuate, that the above prices ſhould be 
_ Jowered; but will take the liberty to ſay, that 


if a maſter be allowed 94. or 10/. per rod, in | 


ought to augment his journeymen's wages; 
thing which ought to be maturely conkidered 
In every branch of building. 

I make no doubt but ſome people will 
wonder how I can ſq eaſily reconcile the giv- 
ing as much for labour to a country maſter as 
a London one, in a bufineſs like a brick- 
layer, and ſo eaſily attained, To the perſon 
who makes this objection, I give the follow- 
| Ing anſwer; that there is a flight in brick- 
work as well as in every other practice, 
and that bricklayers in London ſhould do one 
third more work than in the country is ever 
defired : beſides, -with reſpe& to labourers 

and their prices, which in London are conſi- 
derably more than the country, and with juſ- 
tice too, that is another point to be confidered; 
for could we have a country labourer in Lon- 
don, we ſhould find he would not be able half 
to ſerve a bricklayer without a year's experi- 
ence. A rod of brick-work in the country 
is, by men who have not had London prac- 

tice, 5; days work, and in ſome places 6; 
nay, 1 have even known a bricklayer in the 
country, and one who was eſteemed a good 
workman, to be 8 days walling over a rod, 
and all this time a labourer to attend him ; 
which, if we rightly conſider, will produce 
the 
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the country maſters leſs profits by much, and 
not leave work for half the number of men. 

From a gentleman who finds his own ma- 


terials, ſcaffolding, &c. a-maſter ſhould have 


from 1/, 8s. to 1/. 16s. per rod labour; ac- 
cording to the goodneſs of the work. The 
ſtandard price by many ſurveyors is 1/. 10s. 
The maſter's prices, where no ſurveyor is con- 
cerned, are from 1/. 16s.. to 1/. 18s. This 
will allow for men to have 3s. 6d. per day, 
which ought to be the journeymen's price, 
as bricklaying is but an i buſineſs. 


“mw. 
There being nothing in the practice of Ti- 
ling beyond what a journeyman may have ac- 
quired in the courſe of his apprenticeſhip, and 


as things of more material conſequence will 


ſhortly come within our deſcription, I beg 
to be excuſed ſpeaking further on this ſub- 


ject than in regard to the quantity: and 


that the principal judgement of it lies in the 
peculiar pitch of raiſing the eaves, ſo that the 
tiles may lie cloſe at the bottom-edge. There 
is alſo ſome little difficulty in laying a valley 
with plain tiles; but after the practice of one 
or two, it is eaſily acquired. The ſame alſo 
in regard to paving with bricks. | 
Plain tiles to a fix inch gauge will take to 
cover a ſquare ſeven hundred and ſixty, one 
peck of tile-pins, two buſhels of lime, five 
buſhels of ſand, five hundred nails, one 


bundle of laths, and one day's work of - 


trowel 
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trowel hand, and at leaſt one labourer. We 
will allow the plane tiles per thouſand to be 
from 174. to 225. but will _G reckon them 
at * per i | 


7 §. : 4. 
oo plain tiles are — 15 0 
2 buthels of lime, at gd. oO 10 


5 buſhels of ſand we will. call 2 0 6 


400 of nails, at 124. 9 71 
One bundle of oak laths, 15. +. 
10d. of fir 16. 3d. "x 3 
Hair — — 00 2. 
Bricklayer, one day 3 8 
Labourer, dito — 0 
One peck of tile- pins o 8 
114 8. 


By the above edlculation we ſhall "We the 
neat price a ſquare of plain-tiling ſtands a 
maſter in is 11. 4s. 2d; to a piece of work 
therefore of this gauge, we muſt allow a maſ- 


ter per ſquare 14. 95. to a ſeven inch gauge, 


11. 66.—to an eight inch gauge, 11. 3s. 

Pantiles are from 3. to 47. ros. per thou- 
fand, 1 50 of which will cover a ſquare. Gut- 
ter-tiles from 115. to 15s. per hundred. 
Dutch glazed pantiles from 125. to 16s. per 


hundred. If we reckon 100 pantiles there- 
for e at 79. 0 | 


be 


: . 


1% 
4. 


10 6 

en 

Lime, hair, and amd for pointing, 62+; 6 

Laths to a ſquare 1 * 8 
To tiling and pointing, a trowekiman 

and labourer, one day, EST 

19 1 


Thus we and the advance-money to a 
ſquare of pantiling is 19s. 1d. the maſter's. 


price therefore ſhould be 17. 46. and with 


Dutch pantiles 1I. 128.” 


| Do blk 1; 4. d. 

The maſter's prices for plain tiles 
are for a 6 inch gauge, 0 
Buy ſurveyors, — E 0 
Toa 7 inch ditto, maſters, 2128; US$ = © 
es 18 x5: 65.0 


Old AE tiling ripped and new laid, from 
155. to 185. per ſquare, Pantiling with old 
pantiles, 10s, or 115. | | 


© Of Tau. 

5 . 4. 
Paving with esl laid fat, and 
without mortar, per yard, 1 2 
Ditto with mortar, 33 FM 


Ne ote; 32 bricks will pave I yard, bs edge- 
Ways. 
| Paving 
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1 


9 
N 


Paving with 8 brick Mall e 6 


New Flanders brick-paving per yard, 
(Note, Flanders bricks are 1/. 15, 
per thouſand) 4 6 


9 inch pavement- paving, per yard, 2 mes 


For all rubbed and gauged arches, ether 


of red of gray ſtocks, the maſter's charge per 


foot ſuperficial, is from 15. 44. to 15. 64. 
Note, a good journeyman will rub, ' gauge, 
and ſet in putty, one day with another, 8 feet; 


the materials to ditto are worth per foot ſu- 


perficial 42d. Thus we ſhall find by this ſort 
of work a maſter may well _—_ to advance 


the wages. | 
Th S. . 

Surveyors allow per foot 8 

Plain facios per foot rubbed 1 0 

By ſurveyors ſometimes only o 10 

_ Maſter's charge — 1 
Brick cornices per foot 2 6 

4 Some charge — 8 2 


| Having faid thus much of bricklayers 


work, I ſhall mention two or three neceſſary 
matters to journeymen, and proceed with my 
next lecture; which is, firſt, that they have 


reſpect to the building in general; and be not 
backvrard in aſſiſting with bond timbers, lin- 
tels, wood-bricks, diſcharging - pieces, taſſels, 
&c. but put all in their proper places, which 
they ſhould be as well — of as the car- 


penter, 


ws AH „ e „„ „ Dal done”: ones: ao. oat P 
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penter, both as to conſequence and place. 
The firſt place of bond- timber, in every ſtory, 
is for the ſkirting or baſe- moulding to be fixed 
to; the next for the ſur-baſe. This is of uſe 
as to ſtrength. In the next place there ſhould 
always be a chain of bond- timber between the 
floor or ſtory- plate, and the ſur-baſe; to run 
quite through the windows, &c. well bound 


in the angles; and not cut off in the win- 


dows, till the houſe be covered in; beſides 
it will be of uſe in the windows to ſcaffold 
upon. 7 1 
— that the bricklayers omit not to 
try if their work be level every four or five 
courſes ; a matter of great conſequence, as 
well for the ſtrength of the fabric, as the be- 
nefit of the carpenters, in laying on their plates 
for the floors; that inſide walls be as ſtraight as 
thoſe without; chimnies, quoins, and breaſts, 
erpendicular: that they be particularly care- 
15 in ſetting ſaſh- frames, if they ſtand in the 
wall, both as to regular margins from the 
outward part of the wall, as well as exactly 
perpendicular: for on this laſt article depends 
all the beauty of the inſide work ; every thing 
being fixed from, and guided by the ſaſh- 


| frame: thus the leaſt defect in this often 


cauſes ſhutters to be framed of different 
widths, as well as obliges the carpenters to 

make unneceflary furrings.. 3 
And laſtly, of the beauty of walling; this 
depends on a regularity of bond, an exact 
point, and cleanlineſs of execution; with re- 
as K gZatrd 


1 
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gard to a regular bond, I mean the exact uni- 
formity which one courſe bears to another: 
ſo that the heading joints, both of header and 
ſtretcher, may appear ſtraight one above ano- 
ther, from the top to the bottom; and ſo re- 
gularly broke every other. courſe ; that the 
Joints be of a regular thickneſs all the way. up, 
and not bigger than + of an inch: that the 
fronts under windows, do not exceed in thick- 
neſs the inſide of the ſaſh-frame, to prevent 
the carpenters from ſhaking the whole front 
by cutting away for their dado: that they be 
alſo careful to tie the angles of the building, 
theſe being the 2 and e of the 
whole. 


1 XVII. 


OF THE PRACTICAL PART OF PLASTER= 
ERS WORK. 


T plaſtering branch i is We Os con- 
ſidered under two heads, relative to 
the diſtipction of workmen, viz. ornament, 
and what are called cornice hands; both hav- 
ing an extenſive field for cultivation. To 
the former of theſe ingenious departments is 
referred the ſtudy of all nature, to the latter the 
exact ſymmetry and beauty of architecture. 
The principal thing in the practice of com- 
mon plaſtering, is a thorough knowledge of 
the quality of materials; and how far they 
are ſubject to the inclemency of weather; be- 
cauſe on this particular depends the cogr 
f tion 
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ſition of the ſtuff; and how to apply a certain 
quantity or gauge of plaſter, to a quantity of 
lime and ſand, ſo that it may anſwer in all 
ſeaſons of the year. Thoſe who would deſire 
to have their work appear ſound and firm, 
will pay a reſpect to this particular; for it is 
certain, that in winter, or very damp weather, 
ſtuff will require a double gauge of plaſter, 
more than the exact quantity neceſſary to be 
applied i in all common ſtuff for cornices, ciel- 
ings, &c. which is the ground of all works 
of this ſort; and if in any wiſe defective, will 
be too powerful for the ſetting or finiſhing of 
putty, that is applied over the whole; and 
which ſhould appear without crack or bliſter. 

Plaſter is of a very aſtringent quality ; ſuch 


of it which is good, is an immediate cement, 


like terras. But though work be forced by 


an augmented quality in unſeaſonable wea- 


ther, for my own part, I would prefer a good 
ſeaſon for natural drying, to any thing con- 
fined by artificial means, and would con- 
fider one bag of plaſter -in May worth ten in 
January or February, either for cornices or 
thin boſſing of ornaments. The way and 
time to mix plaſter with ſtuff, is to do it when 


you lay it on; in which caſe it will have all 


its ſtrength. Plaſterers themſelves know well 
enough the uſe and mode of mixing their ſtuff; 
but as I propoſe my book to be of univerſal 
benefit, I beg leave to mention two or three 
things relative to the quality and quantity of 


| materials, which may be ſerviceable to many 


K 2 works 5 
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workmen who do plaſterers work in the 
country, though beneath the notice of an 
eſtabliſhed plaſterer. 

The mode of appropriating tuff for the firſt 
coat of cielings, is to take one quantity of 
lime to three of ſand. Note, the beſt ſand 
for cielings, walls, &c. is red pit-ſand ; which 
is of a rough conjunctive quality, and the leaſt 
ſubject to crack of any. For ſtucco, qr what 
is called finiſhing, mix one of lime, and ano- 
ther of ſand; the beſt for ſtucco is river-ſand, 
being much ſharper, and ſets, as is required, 
much harder; for in all work of this kind it 
is expected to appear as ſmooth and firm as 
ſtone. 

For cornices, the certain quantity ſhould 
be one gauge of plaſter, and four of lime; of 
ſand three to one of the whole; the lime, land, 
and hair firſt made; the plaſter to be applied 
juſt before it be laid on; and the ſame for the 
boſſings of cielings, &c. 

Plattering is a moſt uſeful invention, and 
has greatly the preference of wood, for cor- 
nices, &c. on account of its unity with walls 
and cielings; but we ſee it often loſe its effect, 


when mixed with wood, as in baſe mould- 


| Ings, &c. 


The intent of appropriatin g caſt mouldings 


of plaſter with wood, is to load a room with 
a profuſion of ornaments, and at little more 
expence than if done with wood plain; but 
things of this kind will not bear examining ; 
and "oP my own part, I think every ingenious 

man 
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man would rather approve of half the quan- 
tity of - ornaments well executed in wood, 


ſuitable to, and of a piece with the reſt. Be- 
lexion mouldings, well executed in plaſter, 
have a noble effect in halls, ſtair-caſes, &c. 


and are much preferable to any thing of the 
ſame value, that can be invented. Theſe, 
with ſome well- diſpoſed ornaments, &c. in 
them, would, in my opinion, be the greateſt 


beauty in the prefent mode of finiſhing many 


capital rooms. 3 | 
To the immortal credit of the preſent age, 
it may be affirmed, that this branch of buſi- 
neſs is in its full meridian of luſtre, both with 
reſpect te ſymmetry and compoſition ; and it 
may juſtly be ſaid, that the ancients were in 
no wiſe comparable with the prefent age 
for their taſte in ornaments; on which head 
the Mefirs. Adam deſerve particular honour ; 
being themſelves the originals of many capi- 
tal deſigns, which almoſt beggar deſcription ; 
from the ſpring of which the whole maſs of 
ſurveyors, and petty mixturers, have found 
matter to ſupply their own want of genius 
and invention. | 

It is much to be lamented, that theſe great 


men ſhould miſtake their path in ſome re- 


ſpecs relative to the propriety of their cor- 
nices ; which greatly loſe their force for want 
of a little moce. projection: that ſymmetry, 
and happy arrangement which we frequently 


loſe by the diſtance, would be quite perſpicu- 


ous, Were but a little more added to the above 
RE. © DES parti- 
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particular. I almoſt wonder that ſuch excel- 
lent judges of beauty never found the ill ef- 
fects of this deficiency; but whether they 
have or not, it is beyond a doubt, that their 
works in general are the moſt capital of the age. 


Of the Value of Ornaments. | 
The value of ornament-plaſtering cannot 
well be aſcertained without a ſight of the 
drawings; or rather of the cielings, &c. when 
finiſhed. However, as far as it may be ſervice- 
able to the learner in eſtimating a jobb, I will 
endeavour here to aſcertain them. 

And firſt, the reader is to obſerve, that all 
ornaments on cielings are yalued by the foot; 
and it may not be amiſs likewiſe to note, that 
if the cieling be lightly enriched with foliage 
of ſmall relief, intermixed with mouldings of 
various figures, it may be valued all together 
by the foot ſuperficial; the dimenſions being 
taken from the outward ſquare of all, at 38. 

r foot. But this is an uncertain way, and 
cannot be uſed by any but thoſe who are judges 
at ſight. The only real method therefore is to 
value all the different works ſeparate, as be- 
fore obſerved in the meaſurement; and theſe 
are, or may be done at the following prices: 


[I PT". 
Plain mouldings in cielings, at per 
foot run — — 0 0 2: 
Inferior enriched mouldings to 
ditto, caſt — — 00 © 3 
Superior enriched, caſt 8 4 
ö =O Ditto 
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| £& d'* #8 d. . 
Ditto run upon the cieling, with 5 
various enrichment, from 7d. to o 1 2 
Foliage, at per foot fuperncial,. 
"roms 257 06005 3 ein S148 
Large pieces of ornament in the 
middle of a cieling, at "or * 


ſuperficial — % 0 14 6 
Trophies, caſes of arrows, Ke. 1 
foot ſuperficiall — o 5 © 
Fi igures, deities, &c. per yeune” = 
from 11. to. — 10 8 
Gollocci and frets, at per foot fa- | 
' perficial, 6 inches wide * 
Ribbons and roſes ſuperficial, 1 6 
N of ornaments of feſtoons and 
flowers 3 ! . 0 +4 9 
Small frets, at per foot run, From 


64. to — — 1 8 


— — 


9— EY 


The reader muſt be content, in ornament 
cielings, to know the real value of the works 
I have mentioned, as it would be of little 
validity to prove aſſeſtions which he does not 
ſee, or may be unacquainted with; therefore 
to make it "advantageous to- him, it will be 
highly requiſits to Rudy * matter e 
himſelf. 


Of the value of Plaſter Cornices.. 
In the value of Plaſter-cornices it may not 
be amiſs, firſt, to enquire into the quantity 


of materials, for a better proof of what I 
K4 propoſe 
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propoſe to advance relative to the price allow. 
ed by ſurveyors, and what is alſo charged by 
' malters.:-...; 

And firſt, of full enriched Corinthian cor- 
nices, which conſiſt of various ornaments, 
carvings, &&, and ſhould be all made of the 
beſt plaſter, which is little leſs than one pen. 
vy per pound. 

The neareſt general calculation that can be 
made of plain cornices, on account of their 
number of variations, is, to every foot of 
plain cornice, the materals, making, &c. 

ſtand the maſter in 4d. To a full enriched 
cornice, modillions, doe. 14. The labour to 
a foot of Corinthian cornice, as I have made 
the following calculations from whole rooms, 
with the labourer's time, laths, nails, ſtuff, 
lime, and plabares $ time, are as follow : ; T7 
S. 


To labour — 3 o 9 
Stuff — — I Q 


It cannot be amiſs therefore to allow 
the intrinſick value per foot ſyper- | 


ficial to be ——» — 2 © 
Dots ſurveyors. are pleaſed to allow 1 6 
Others vouchſafe to give —— 82 


Some I have known generous enough _ 
to offer a good plaſterer pos foot lux | 
erficial — — 1 8 
Some of the capital maſters in town, Am 
fully enriched cornices, of the Co- 
_ riathian or Compoſite order, allow 
from 25. 8d. 90 — 3. © 
Tonick 
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Ionick cornices, ar enriched. are 5. 4. 
wortn 71 11 9 
All plain cornices are l to a maſter, | 
per foot ſuperficial, to find ſcaffolding x 
Though they are done ſo low as 0 
Dorick friezes, with ox- heads and pro- 
per enrichments, may be eſtimated 
per foot ſuperficial, at — 4 
Cornices to ditto, with mutules and bells 4 
I 
5 


— 


Surveyors 4s, and — 
Enriched friezes, from 15. per foot, to 
Caſt friezes, with foliage of 4 inches, 
meaſured in the cornices, at 15. 6g. 
per foot — — E. 
Belexion mouldings enriched, at per 
foot run — — 2 
Corinthian and Compoſite capitals per 
foot ſuperficial — 
| Chimney- pieces, at per foot ſuperficial 
lonick capitals in Pants per foot ſu- 
perficial — * 
Surveyors allow, in fon caſes 5 
Terms to eee, La foot 
ſuperficial 2 
| Friezes to ditto N — 2 


90 
O0 O0 © 


O Q 


W 


Of Plain-cielings, Walls, Stucco, Ge. 


The quantity of materials either to cielings 

or walls ever varies, becauſe it depends in a 

great meaſure on the conduct of the carpen- 

ters, bricklayers, &c. The following i is the 

neareſt general calculation for every three· coat 

| | — or lathed walls: 


We 
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We muſt allow 5d. for materials, ſuch 5. d. 


as laths, nails, lime, plaſter, ſand, 
&c. for labour, if the maſter Kid: 


| ſcaffolding, 6d. more, which brings 


the intrinſick value per yard to o 10 
Every cieling therefore well floated, 
&c. is worth — * 1 2 
Maſters charge the above price 
Surveyors from 9d. to — 1 2 
Inſide work upon laths, ſuch as walls, 
&. — — 0 
Walls floated for paper, Ce. | 9 8 
Stucco, per yard, well finiſhed on laths 19 
The materials to a yard of A _— 
worth, upon laths © 10 
Walls floated and finiſhed with ſtucco 1 6 
The materials are worth per yard oO 72 
Note, maſters charge for finiſhing n wt 
laths — — 2 2 
Upon walls — — 1 10 
Surveyors allow from 18. 2d. upon, laths Eo 
to — — 3 8 
Upon walls, from 15. to — "a | 


Wn 


Gray plaſter floors are worth per ſquare, 


if 2 inches and an half thick 2 14 
Surveyors allow from 2/. 2s. to 10 
Red ditto are worth per ſquare 8 
Surveyors allow from 21. 186. to 3 5 


The learner is to obſerve in laying plaſter- 
floors, to put a margin of wood round the 
room, 
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room, which muſt be taken up as ſoon as-it - 
is (et, to give room for ſwelling; for if plaſter 
of ſuch a thickneſs be laid and confined, it 
will riſe in bliſters before it is half dry, and 
render it totally uſeleſs, = | 


| S. d. 

Plaſter- framing, as ovolo and flat per foot o 6 
Ditto circular ſoffits, meaſure and half 

Framed and raiſed pannel in plaſter o 9 
For white-waſhing with whiting- ſize, 

work, and materials, per yard o 2 

Ditto whiting of new work, per ditto o 1 


— 


LECTURE XVIII. 
b OF PAINTERS WORK. 


OUSE-Painting is a branch ſo common 

1 that it needs no comment; I ſhall not 

therefore take up my reader's time beyond 

what is neceſſary, to enquire into its value. 

And, firſt, of the colours of paint that is, or 

in ſome caſes may be uſed in a building; 
which are as follow: 


Wainſeot colour Walnut- tree 
Stone ditto Pea 
Lead Fine ſky- blue 


Pearl Mixed with Pruſſian 
White „ 


Dead white, or flatting Orange 

Chocolate Lemon 

Mahogany Pink 

Cedar | _ Bloſſom 
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Bloflom colour Brown 
Fine aig green Yellow | 
Black 


The preceding at are all Fa, colours that can 
be requiſite for painting either houſes, ſhops, 
&c. Theſe colours differ ſomewhat both 
with reſpe& to price and quality; therefore 
muſt have a ſtipulation acording to their value 
and quantity, in point of execution; as it is 
certain ſome colours will paint conſiderably 
rs than others, which J ſhall ENGFATAUE to 

e W. 


F. of the Price of Colears. 


6. d. 

F irſt primer ground in oil is ſold 

at per hundred — E 16 o 
Or per p ound —_ ho 0034 
— WG at ditto. | 116 0 
Beſt white-lead ground. in oil, Where ot 

per pound 9 0 4 
Pearl, lead, cream, Rone, weinſcot, N 

at per pound — & A4 


Chocolate, mahogany, cedar, wal- 
nut- tree, ground in oil, at per 
pound — — & 
'Sky-blue, orange, lemon, pink, 
bloſſom, ſtraw, Pruſſian blue, 
from 8d. to —— . "0. TS 
Fine deep green, per pound © 2 6 
Black, brown, TEE per pound © n 


S 
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The reader is to obſerve, that all houſe- 
painting muſt at leaſt be done three times 


over, ſometimes four; the cauſe of which I 
ſhall mention hereafter. | | 


of the Quantity which one Pound of: Paine 


will do over. 


98 


Firſt primer ground in, or made 
thin with oil, will paint, when Sq. yds. 
properly mixed, 18 ſquare yds. 18 

Second primer muſt be mixed 
ſtronger, 1 pound mixed with 
oil, will paint ro ſquare yards 
The beſt white-lead, ground in 

dil, and properly mixed forthe 
finiſhing, will paint 8 yards 8 
Thus if we add the three quan- 

tities together, and divide by 3» 3 ] 36 | 13 

we ſhall find that one pound of 36 

paint properly mixed will prime — 

and finiſh 12 ſquare yards, as in © 

the margin. We have only to 

add therefore the oil for mixing, and the put- 

ty, and we ſhall find the real value to a yard of 

painting; which once got, we ſhall proceed 
to the labour, to ſolve the whole. 
Suppoling then that to one pound of paint 
to be appropriated tor painting to its extent, 
at three ſeparate times, viz. for the firſt pri- 
mer, ſecond ditto, and finiſhing, we allow 
three half-pints of oil, which is more than 
neceflary, and one pound of putty for ſtop- 
Ping, &. add theſe to the value of the paint, 


for 
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for 12 yards, and we ſhall eaſily come at the 
value of the whole materials; VIZ. tiny? 


, S. | d. 
To one 55 of paint {2 6 4 
Ditto of utty — — 7 
Three NEO of oil, at Is, per quart © 9 


3 

The above being added 8 as in the 

margin, we find the charge of materials for 

12 ſquare yards is 1s. 5d. which is ſomewhat 
leſs than 12d. per yard. 


And next of the Labour to 4 Yard of „ 


The neareſt calculation of the labour to a 


'yard of painting, is as follows: — A man 
who will work any thing ſmart | 
will do | e C.-Y pes 


Firſt primer per day — 70 

Second ditto, and ſtop with 

fs On putty — $3 0A WA 
And finiſh about — 40 


If we add therefore the three ———— 


numbers together, and divide 3 | 140 | 46 
by 3, as before, we ſhall have 12 


the exact quantity that a man 
will begin and finiſh in one day, go”. 
which as in the margin is 46. 18 

2 


\ 
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A journeyman's wages in this buſineſs are 
35. per day; thus if we divide 46 yards by 36 
pence; (the journeyman's wages) we ſhall 
find, that a maſter has every yard of painting: 
three times over, done for leſs than 1d. to 
which if we add 12d. materials, the intrinſick 
value of a yard of painting is 22d. for which 
maſters charge from 64. to 8d. 

J am far from infinuating, that any maſter 
ſhould lower the cuſtomary prices; but yet 
cannot help obſerving, that I think it a great 

error in ſurveyors to allow a buſineſs like 
a painter's, which neither requires thought 
nor-ſpeculation, ſuch extravagant profits; and 
Joiners, in many reſpects, not ſufficient to pay 
their men half adequately to their merit. 

Surveyors allow for out or infide-work, 
three times in oil, from 6d. to 7d. per yard. 
The profit of every yard, allowing for diffi- 
cult jobbs, is 34. A man for a continuance, 
painting 40 yards per day, or ſuppoſing 30, 
or even 20, a maſter muſt clear by every ſuch 
journeyman, at theſe prices, 5s. per day. Man 
maſters employ 20 men; the profits therefore 
ariſing from them are obvious to every one. 


| FI of. 
The real price of painting three times 
in oil ſhould be — 0 42 
When clear-coaled —_ % 9, 
Flatting with turpentine — @ 05 
Flatting with nut-oll — 8 7 


Some 
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Some of my readers may not know what 
either clear-coaling or flatting is; I ſhall en- 
deavour therefore to inform them, as well as 
of their uſe. 

Clear-coaling is a body of colour ground 
in, or mixed with fize, and done after the 
| ſecond primer, in order to give ſtrength to 

the colours, and make them ſtand the ſem- 
blance they are meant to do. But I cannot 
recommend it; for damp weather will affect 
it; and if the colour intended be white, or at 
all light, it will always turn yellow. 

This compoſition, or. what is called clear- 
coal, is a great enemy to Joiners ; for let them 
finiſh their work ever ſo clean, if the men be 
not very careful, clear-coaling ſpoils it all, 
. Eſpecially the mitres, &c. 

Flatting is done with a mixture of oil of 
turpentine, or nut- oil. Its intent is to ſecure 
the colour, and it is uſed for finiſhing ; and 
when done, leaves the paint quite dead, with- 
out gloſs. This is of great conſequence to 
thoſe who like to have their rooms continue 
white, as nothing elſe can be 3 to 
ſtand the weather. 
All common colours are done at the 3 | 
going prices, and allowed as ſuch by ſur- 
veyors: blues, greens, bloſſom, pink, orange, 
ſtraw, olive, pea-colour, ſhould be 1s. per 

yard, at which they are allowed by ſurveyors. 

' There is nothing like this difference in the 

quality of materials or labour, to augment 

the prices 6d. per yard; but when theſe co- 
4 | lours 
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lours are uſed, it is generally for little abſtract- 


ed jobbs, which ſhould be paid br according 
to the time and trouble. | 


. /- 
Saſh- foaming are allowed, per piece, at 1 4 
Might be done for — 1 

Saſhes allowed per ſquare 8 1 
Window lights from 2d. to o 5 

Inſide - painting, twice upon old work, 

per yard — — 0 4 

Modillion- cornices, per foot cul from | 
44. to — — oO 9 
Plain outſide-cornices, per foot run 3 © 
Frontiſpieces, per foot ſuperficial 0-4 
Chimney-pieces, per foot ſuperficial © 2 


Hand-rail, e ſtrings, newels, 

&c. per yard — — 0 10 
Hand- rails alone per foot ruuRn 0 2 
Horſe plain cornices, per foot run 0 1 
All torus ſkirting in halls, garrets, &c. 


per foot run — — 0 12 
Skirting up ſtairs, per foot run 02 


LECTURE XIX. 
OF GLASIERS WORK, 


NLASING is a branch of the leaſt dif- 
culty of any in a building, therefore is 


| jade enough joined to the painter, be- 


cauſe neither require the executive part of 
men of merit. 


The value of glaſiers _ is as follows; 


ES Crown 
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Crown-glaſs meaſured neat for ſaſhes, * 8 4 
according to the ſize of the ſquares, e Ge 
per foot ſuperficial '' © —= o 114 

Saſhesglaſed with London crown-glaſs, 

pauttied on both ſides, as is requiſite, | 


er foot ſuperficial!l!— 1 22 
Saſhes glaſed with Briſtol crown-glaſs 1 12 
Ditto, with Newcaſtle glass 0 16% 
Ditto, waved or jealous glaſs, * foot Re; 

ſuperficiall.— 2 


Ditto, plate-glaſs, i to he J 
ze, from 1 foot to 2 foot panes 
from 5 to — eb. 0 

Ditto from 2 to 3 and 4 "I panes 
ſuperficial, are from 6s. per foot to 8 © 

Glaſing with crown glaſs, Musee in 


lead-work, per foot —— 11 © 
Ditto the materials to a foot of this 2-2. RY 
work are'worth ' == 98 200 


| Taking down | leaded - windows, 
ſcowering, ſoldering, banding, 
and putting in again, per foot 
fuperticial — . 


Note, 2 «lb. of ae are ſufficient 
for 100 feet ſuperficial, when worked. 
Note alſo, that lights and circular ſaſhes muſt 
be valued as ſquare, on account of the trouble; 


5 bal to ee. in, lows, ales. aneRinre and 
. 


„„ öàö Tel 


1 
ſt 
xd 


C- 
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LECTURE xX. 


OF SLATERS WORK. 


LATERS work differs but little in r ptac- 
tice (excepting the preparation of the 
ſlates) from tiling; its greateſt beauty is in 
the regular appropriating the different gauges; 
ſo that they appear in bond, and arrange- 
ment equaly ſtraight. There is ſome diffi- 
culty in fitting a valley; but the great prin- 
ciple is the exact form of ſetting the firſt 
courſe, or raifing it behind, not to exceſes, 


but to a certain pitch, ſo that all the ſucceed- 


ing ones ſhall appear cloſe, and not to be defec- 


tive in reſpect to the inner parts for pointing. 


There are many ſorts of flate in uſe, viz. 
what is called Can-quarry, Taviſtock ſcantle, 
and Weſtmoreland ditto, and ſome others, 
though not frequently uſed. The latter is 
much the beſt, being by much the largeſt, 
but ſhould not be appropriated except for very 
large buildings; or at leaſt, ſuch as are of 


eien ſtrength for their weight. 


The price of doing theſe per ſquare is, 
from 21. 138. to — * 0 


Taviſtock ſcantle is ſomething leſs; ;z and 


rather inferior in quality; and ac- 

cording as they are in goodneſs is 

done from 2l. to — 2 10 
Can-quarry are the worſt, and moſtly 7 

uſed, the prico from 14. 16s. to 2 8 

| L 2 Sf Ditto 


We 577 


i # 
* 
1 * 


4 74 
35 Pp * $ * * 
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"FR e . 
Ditto for temples and ſcheme roofs 2 12 
Ditto, ſlates, new y ripped and laid 1 1 


Among the new buildings there 4 is a worſe 
Nate than any of thoſe here mentioned, called 
Welch ſlate, which is done * n from 
| 15 , to 11 13... | 


LECTURE XXI. 


or CARVERS WORK. 
Tas beautiful and ingenious branch is 


ſubject to the ſame effect as ornament- 
plaſter, with reſpect to its value; no ſettled 
or ſtipulated price can be fixed on a matter of 
ſuch mutable compoſitions, which conſtantly 
varies with every freſh deſign.— However, I 
ſhall give ſome few hints to the learner. And 
firſt, with reſpect to carving on mouldings 
for all ſorts of framing : 
Ovolo to deal-framing, carved with S. d. 
eggs and tongues, * foot running 


meaſure — — 0 4 
Ditto on mahogany or wainſcot 0 6 
O-gee framing in deal, carved with 
ſeven- leaved graſs — 0 4 
On Mahogany and wainſcot ;©:.0 
Small o-gee to framing on deal, three- 

leaved graſs — — 22 


Large ovolos to doors, with ribbons 
and roſes; or eggs and darts, per 
: foot run — 17 2g 8 


Large 


Pp CD DB 1 ez 


= 


e 
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Large quirked o-gees, with various S. 4. 


carvings — — 8 7 
Small aſtragal mouldings to doors, per 
foot lineal — — „ 
Small fluting to facios, per foot lineal o 5 
Two inches long — 00 6 
Friezes, fluting, 6 inches wide and up- 
wards, at per foot ſuperficial 1 
Fluting the raiſings upon the pannels 
of mahogany doors, at per foot run © 8 
Carving Corinthian capitals, per foot _ 
ſuperficial — — 9 © 
Ionick ditto—— = — 6.0 
Compoſite ditto — — 9g 0 


Ornaments. in alto-relievo, to friezes 
well executed, from 5s. per foot 
ſuperficial to — — 10 6 
Ornaments to friezes in baſſo- relievo, 

from 3s. per foot ſuperficial to „ 
Feſtoons, per foot ſuperfi. from 4s. to 8 © 
Figures are all valued at per piece 


As carvers find no materials, and have no 
advantages but what reſult from their labour, 


I ſhall not pretend to ſay any thing with re- 


ſpect to the time of execution, ſeeing it is a 


buſineſs, well known to be upon as eligible 


a footing, with reſpect to profits, as any in 


the building branch. The above prices are 


ſuch as are allowed by many ſurveyors, 


L 3 THE 


r 


*** 
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TOY 1 . ; 
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LECTURE IM 
or THE CONSTRUCTION or DADO.. 


ADO is the die or entire part of an 
order, between the baſe and cornice of 
the pedeſtal; and by architects is attributed to 
that plain part of a room between the baſe 
and ſur-baſe mouldings. This ſort of work, 
in large rooms, ſhould never be made of thin- 
ner ſtuff than what is called whole-deal. 
The chief thing to be conſidered in the 
practice of dado is, the manner of putting it 
up, which requires ſome thought in order to 
ſecure it from caſting ; the method of keying 
only being found inſufficient, without a pro- 
per manner of placing the keys. There are 
9 4 a great 
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a great many ways of doing this: but the 
beſt, in my opinion, is as follows, viz. when 
you key your dado, leave the keys long enough 
at the broad end to reach the joiſts, or floor; 
and put the broad ends of them downwards, 
for this reaſon; that there is a proclivity, or 
tending downwards in all work, which can 


never be detrimental to dado thus done; for 


if the key goes to the floor, there it ſtops; 
and if it ſhould ſhrink, the proclivity of the 
dado will ever keep the work ſtraight. If the 
broad ends were upwards, the dado might 
drop from the keys, and render them of no 
uſe. In putting dado round windows, mind 
to keep up the front of the elbow a little, 
that after the mouldings are on, and capped, 
the ſhutters may open ay. 
Dado in all angles muſt be grooved, and 
well nailed ; obſerve alſo, that no nails be put 
in the bottom-edge of dado; let it receive no 
faſtening but what it. has from the keys; if 


it be confined both at the top and bottom, it 


is ſure to break. 7 
Obſerve, of dado for circular rooms, that 


you do not adopt the wretched methods of 


contract-mongers, and taſk-maſters, of glu- 
ing your dado up and down; the right me- 
thod of gluing circular dado, is to make a 
ſaddle to the ſweep of your wall; if it be a 


large ſweepyou may make a fineer half an inch 


thick, and bind it upon the cylinder or ſad- 
dle; after glue backings to the ſweep behind: 


5 | leave 


Y . . . . MS eons . r or 


nnn o* 


0 5 0 


every 6 inches in the room's height, I would 
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leave it a few days to dry, and ſtrike your 


work for putting up. 


There is a method uſed by many of groov- 
ing dado, for circular pats on the hack, at one, 


two, or three inches apart after, bending it to 


the ſaddle, and then glue it in pieces to the 
grooves, which, if well done, will anſwer the 
e. ; ſome people ſaw a number of faw- 


cCarfs into the back, and bend it to the ſaddle”. 


as before; after which they glue it in tongues 


or fillets into the grooves made by the ſaw, 
and then ſtrike it for putting up. But for 


good ſound work the former method deſerves 
the. preference. 


With regard to long lengths of dado, be 


careful in breaking the heading - joints, and 


do not, like the taſk-maſters, make a heading - 


joint quite through. 


As to the height of dado, the window is 
to be the guide; leaving the ſame margin 
when the capping is on, as there is from the 
ſhutter to the bead ; when there are backs 
and-elbows, the dado may be put up at plea- 
ſare, or to the fancy of the builder; Some 
architects propoſe a fifth part of the height of 
the room; but this will not ſuit very low, 
nor very high rooms. I think dado ſhould 
never be higher than 3 feet ꝙ inches, nor 
lower than 2 feet 6 inches. If rooms were 


all about twelve feet high, a fifth part would 


do very well; and ſo on to a room of 15 feet 
high; when they run above this pitch, for 


add 
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add one inch more to the height of the dado. 


If there be columns or pilaſters, the dado 


ſhould in every reſpect be, lubigreiens to the 


pedeſtal of the order, 
8. d. 

The price of this work, charged by 

maſters, is, per yard, with materials, 
from 4s. 6d. to — 6 

Surveyors allow for dado of whole-deal, 

per yard — 4 6 
Inch and half ditto — 00 
Of inch ditto, per yard — 4 © 


The real value of dado is as follows: 
The ftuff to dado, allowing waſte, 
thould be to a maſter per foot 22d. 


nine feet of which is — I 10 
Glue and nails to ditto and keys, per 
yard — — 98 4 

Labour to ditto, per yard 0 10 
| ang 


Some people ih wonder how 1 can fix 
109. per yard for labour; I beg ſuch to un- 
derſtand, that this is the neat price a maſter 
pays out of his pocket for ſuch work, as 
proved by the following example: 

A journeyman of 175. or 18:. per week will 
glue up fix twelve-feet lengths per day, plane 
them the ſecond, and put them up the third, 
with caſual breaks, &c. We find therefore 
that two lengths arc one day's work to "_ 

an 
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and finiſh; which two lengths, when put up, 

may be fix yards; and which, allowing the 

_ maſter 3s. per day for his man, is but 6d. the 

other 4d. per yard I allow for keying ditto, 

which makes in all 10d. 5 
Ss. 


The univerſal price therefore of dado of 

inch and half deal, is — 5 »„ 
Whole-deal ſhould be per yan 5 
Inch ditto — — 4 2 


Circular, dado is double be and paid 
extra for the ſaddle or cylinder Which it is 
glued upon. . 


LECTURE XXIII. 
OF MOULDINGS IN GENERAL. 


wy fe E guide and maſter- piece of all archi- 
tecture depends ſolely on the magni- 
tude and compoſition of mouldings ; theſe are 
the leading touches of art, which give force 
and beauty to whatever is intended; every 
thing, of whatever ſort or nature, takes its 
ſemblance, or changes its effect, from the 
power that is contained in theſe governing 
principles: how cautious, therefore, ſhould 
every artiſt be in the deſigning or compoſing 
of mouldings, fince that cn thoſe alone de- 
pends that iplendid eaſe, required to attract 
the beholder's eye, and enliven the form of 
imitative nature, 

| The 
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The gteat and moſt fenfible difference be- 
tween ancient and modern architecture, is 
wholly compriſed in the compeſfition of 
.mouldings. Notwithſtanding ſo great and 
_ diſtinguiſhing an article to the beauty of all 
work, as mouldings are, we daily fee ſuch 
productions of this fort, that one would al- 
moſt be perfuaded to think that there was no 
| cauſe for them but cuftom, nor any proper- 
ties belonging to them but the form, which 
might be extended or contracted as ideas or 
fancy might guide the pen of the artift; and, 
I believe, there are many that confider them- 
ſelves as adepts in architecture, who vary but 
little from the above obſervation. A 
Thoſe gentlemen; who fatisfy themſelves 
with opinions of this ſort, are as far from the 
comprehenfion ef ſymmetry, and real effects, 
as the difference between right and wrong. 
I own, there is a thirſt for variety peculiar to 
the Engliſh nation, which muſt be ſatisfied, 
or the works of art (like the continued form 
of a worn-out faſhion) would quickly decline, 
and be diſguſtful: it is highly neceſſary there- 
fore to ſtrive at invention, to gratify the. mu- 
table taſte of ſuch a people. But even this 
ſhould be done, within the rule of propriety ; 
for exceſſes in any art are diſguſting. 
The invention of many new members of 
mouldings were well .concerted and intro- 
duced, by the original authors of them; but 
they are now proſtituted to ſuch a pitch of ex- 
travagance, that I almoſt wonder the — 
Tk 0 


f 
t 
8 
5 
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do not leave this by- road, (which they 


ventured upon, and made 5 | 


to their laſting praiſe) and find out ſome other 

fimilar path, in which they may move on, for 

a time, without let or moleſtation. 
The field of nature will never be exhauſted, 


nor propriety loſe its power of guidance; 


whatever therefore bears a reſemblance of the 
former, within the circumſeription of the lat- 
ter, is eonſiſtent with ſymmetry, and hath the 
advantage of ſound reaſon to fortify the in- 


vention. Any thing eſtranged from the above, 


deviates from the real ſenſe of all mouldings; 


which are intended to give force and elegance 


to works, wherever applied. 

The preſent taſte of mouldings (as intro- 
duced by numbers) differs much from this; 
fot, inſtead of giving force and beauty, they 
in many caſes diminiſn the natural grandeur, 


for want of proper dimenſions. 


Any moulding, of whatever ſort or nature, 
above the eye, ſhould have a projection, that 
the whole effect of the different members may 
be plainly diſcovered, otherwiſe they ſerve to 
no purpoſe. It will be of little uſe to load a 
cornice with beads, and other ſimilar quirked 
mouldings, if they loſe their effect by the 


diſtance. I muſt allow, nevertheleſs, that 


mouldings deſigned in the above manner in 
many caſes are pleaſing, but they muſt be ju- 
diciouſly appropriated; for the learner is to 


| underſtand, that inſtead of leſs, thoſe mould- 


ings ä more projection than others; the 
queſtion 


| 
| 
| 
| 
= 
9 
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queſtion not being how thoſe things will or 


do appear cloſe to the eye, but we muſt con- 


ſider the diſtance at which they are to be 


viewed; with the altitude, and natural point 


of fight, If theſe circumſtances were ma- 
turely conſidered, I believe we ſhould find, 
that cornices of all ſorts ought not to conſiſt 
of any one of the above particulars :—archi- 
traves to doors, windows, &c. as well as baſe 


and ſur-baſe mouldings, doors, window-ſhut- 
ters, belexion and other mouldings cloſe to 


the eye, may have theſe introductions ; — 


cornices to rooms of all ſorts ſhould be free; 
but if they muſt be ſubjected in other reſpects 


to the taſte of the times, the learner is to ob- 
ſerve, never to exceed the following bounds, 


viz. To make the cornice leſs than 1-24th 


part of the height of the room, nor to pro- 
ject leſs than two thirds of its height: and 
if the mouldings laid down by ſome eminent 
architects be not ſufficient for his taſte, I muſt 
leave him in other reſpects to his own fancy; 


with this point in view, not to out-ſtretch 


the modeſty of the above proportions. 


Of the Practice of Mouldings. 
The working, or rather the taking-off 


mouldings from drawings, 4s a matter of ſome 
conſequence to learners; I ſhall, not ſpare 


therefore to be as plain and particular as poſ- 


ſible, to render this familiar to the weakeſt 
capacity : but muſt obſerve to the ſtudent, if 
he be a ſtranger to this matter, that it will 


be 
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be requiſite to proceed ſtep by ſtep: by the fol · 
lowing example, (as deſcriptions in writing 
are ſometimes troubleſome to remember) and 


then in this, as well as all other oy Op 


6 he will be aſſured of ſucceſs. 


Example Fa taking off Mouldings: Cate: 


Befbre you begin, draw a line cloſe to the 
face of the moulding (not interfering” with 
any of the fillets) next from this face-line 
draw another line ſquare at the extreme top 
and bottom of the moulding, which will give 


the width of your ſtuff to be planed up; from 


the face- line draw a line Parallel, for the 
thickneſs of the ſtuff; next continue all the 
lines of the drawing into this firſt face-line; 
and at the projection of each annulet, or fillet, 


let falle perpendiculars into the face- line too, 
which will ſnew the wood to be taken out 


for working your ſquares; the ſamè for ſpring- 
ing both at top and bgttom. Having done 
this, ſtrike a line acroſs your piece of wood, 
and with your dividers begin either at the top 
ot bottom of the drawing, and take off theſe 
ſeveral marks of interſection, pricking them 
upon the piece of ſtuff for the moulding; as 


likewiſe the ſpringing: both at top and bottom; 


then et your gauges to the ſeveral pricks, 
and run them all along the piece; proceed 
afterwards to work it, firſt taking off the 
ſpringing, and ſet it upon the lame poſition 
tor working, which it: muſt bè in when put 
up; by theſe means you will link all ydur 
One . ſquares 
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ſquares level. If there be an ogee in the 
drawing, obſerve with your dividers to draw 
the curve of the hollow into the face- linen the 
ſame as ihe fillets, which will be your place 
for pricking off upon your ſtuff, and the ex- 
tent of the hollow; thus if your round be 
well fitted, and worked exactly to the line, 
your kindred hollow will work: the raund to 
an interſection of che greateſt nice. 


There is no ether moulding, but this, that 


requires any obſervation.inthe. taking or prick-· 
ipg off. Q-gees and faint: hollowa are! the 


only difſeult mouldings; with reſpec ta the 


latter, whenever they oceur, it is always upon 
a plane face, as archives, &c. in which 
caſe, you. muſt always: leave. 


trave, ot other plane where it is to 
becauſe: it would be impoſſible to wWark a 


n of this fark to: 1 75 n ee 


We els a de ben 


| Of the . 
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it 


ee F 


38 
> „ Nile el 1 d. 


Maſters 3 Ga alt ſtraight mould - 
ings, as baſe and ee Nef 
cornices, &c; with materials, peo > 
foot ſuperficial, from n * 1 

Surveyots allow in general [1 1 

I 
2 


Dentel cornices by maſters Tort 
Surveyors - :- o— 7 Foo ee e 

Block or medilion cornices ha wel 
| Os — — 74 75 


Surveyors 


2 fillet at the 
bottom of the hollow, and rabbit the archi- 
be applied, 


8 8 8 
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. 1 2 
Surveyors in many: . en nds 4 
Blocks and modillions at pieoe, oy 

according to their ſize, 2 156-2 

to — 2 . e | 
Small block tophiced are valued all. 

together, at — eb gt 


Doriek e inge all together; 3 
woith mutules triglyphs, & at a 
foot ſuperficial, maſters PEER 
gurve ors from 26. zd. to Song 10% E 
Bur theſe are uſually clas 425 

this eotdice at 15. ad. the triglyphs .- 

and mutules at per piece, Font ho) 

anſwers the ſame pur port. 
Architraves, 4 at 1 foot reren * 92276 
- maſters! —— F 
n fm "Ty 160 5 — ban eb 


N * 7 


_ 4 a 
9 7 7 
'S. 4 


The under. drive of 2 FR Mae fol 
lows. To every ſupetficidl foot of: mouldin 
may be vorkoined, iy in general, -4 of a foot ot 
ſtuff. In ſome'cafes it will require more}. 
and others lefs; which) of good 
Whole deal, as hone! elſe ſhould A 8. 12 
uſed for mouldings, we Will cal! 3 


Brads, glue, KK:: — 4 80 0055 
The whote materials to a Forage: —— 
fell, Fa, 390k 5. ee * 42 
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B kei near 4d. per A EY 
makes the labour and materials . 
foot 8 962 

Theuniverſal price e af at 05 
ſtraight 1 Would bs: * Ia 


foot ſuperficial m—_ 1x 0 


156172301 — — 


To progeikalibouty 4 les of 10 01-12. 


feet, in rwo-membered: mouldings, are one 
day's work, which may girt about three 


inches 3 and make twelve feet in the 
whole, Which, at 4d. per foot 3 is 440 ohoje * 


journeyrhan's/ wages. 139 35 

Circular mouldings are very. bath dogu- 
lated, having no more than double meaſure, 
which is in every caſe too little, both for ma- 


terials and labour. The real value of circular 


work ſhould be at leaſt trebled; and, in many 
caſes; double:nicaſure,-and double price. 


Architraves, double faced, to maſters ſhould | 


he the ſame 4s mouldings, both ſtuff and la- 
bour having the ſame proportions: | | 
Single faced! architraves are made of thin- 
ner ſtuff, with a moulding glued upon nem; ; 
the materials are not worth more 
than 2d. per foot; the labour to ditto, 1 5 
ad. more; the real value therefore 


ſhould be to maſters, per foot 0 62 
Many maſters charge for this work o 8 


Surveyors allow from 5d. to of <8: 


L E C- 


2 4 


BF . — — 
; * 


L E O TURE XXI. 
0 DOORS, | 


"HE nature of a door is too obvious to 
need a comment; I ſhall immediately 


| proceed therefore to relate what is neceſſary 


to be obſerved in the practicę of them,. 


Moſt kinds of doors ſhould be put into the 
hands of the beſt workmen, for they are a 
part which require great execution; being 
always in uſe, they ſhould be made particu- 
larly ſound, firm, and well handled, becauſe 
they are ever oppoſed to the eye; the great 
principle of chief merit lies in the ploughing, 'T 


and flicking the moulding upon the frame 


for without maſterly performance in theſe two 
points, all the care taken in planing the ſtuff, 


mortiſing, tenoning, &c. will be of little 
uſe; þecauſe in thoſe two parts lie the great 
efforts to a well executed door. There are 
different ways of putting a door together, but 


the beſt and ſureſt i is done alten the bali 


example. | 

When you have ed up your ſtuff, and 
mortiſed the ſtiles and rails all the width, pro- 
ceed to ploughing and ſticking, and cut out 
what is called the haunching after; the me- 


thod adopted by numbers, of haunching the 
{tiles and rails before you plough or ſtick 


them, is a latent notion, invented by ſome 


who were fonder of ſtudied maxims, than 


vell-approved methods ; if the principal gf- 
M 
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Bk to a glean door, lay in the ENT and 
tenon, the maxim wou id be iq ut as it 


well be donk to a deen weigh the 3 
ing cut out firſt; beſides the inconvenience 
of "poitiag! the plane, by knotking the end 
apainſt the notches. There are others who 
pretend to be more furs and wile than the laſt 
e that put their work together 


ſqu are, and plane it off on both ſides; then 


eed to plough and ſtick, &c. but theſe 
— ineoeroble than the. other ; having 
not ons argment to ſupport ii; for if the ſtuff 
be reduced irregularly (which muſt be the 
cafe when thus done) the moulding muſt con- 


ſequently be fo on one ſide, and 1 b void 


both of truthi and beauty. 

There is another . In ſeribin 
which it may not be amiſs to mention, ibing 
is the common error many young men daily 
commit for want of thought, the attempt of 
ſcribing a ſquare or the level fillet of an ovlo 
on doors, or other framing of this kind: I 
would beg of thoſe h follow this method, 
to aboliſh it, and conſider the inconſiſtency of 
mitring two level pieces of equal thickneſs, 
and to lap one upon the other with a ſeribe. 

As all framing is founded upon theſe prin- 


3 | eiples, it is unneceſſary to ſay more of the 


ractioe of common work; though it may be 
requiſire to lay ſome 11 of bead and fluſh ; 


after 


ks RR. Is. rs ns. 


doors, with fome remarks touching maho- 


8 any and wainſcot ones. 


A bead is a moulding which cannot be 


otherwiſe framed than by a mitre; hath there 


fore à Hmit or certain extenſion, for every 
rail or muntin; and is net like work that is 
ſcribed together; which may be moved to any 


Tae within the cireumſeription of the eye. 


The beſt method of framing bead and fluſh | 


for learners, is, to mitre work ſquare, in 
this ſtate to put in the pannels, and afterwards 
ſmooth all off together ; then take it ſeparate, 
and ſtick the bead; if the pannels be marked, 


and put to their places, and the bead well 


ſtuck, you w” be aſſured of OY clean 
Work,. 


07 Mibdrany Diwan 23; 7 

| Mahogany and wainſcot doors Afr from 
common deal framing on account of the nicety 
of the thortiſes and tenons; whieh require 
great care, no pins being ufed in theſe forts 
of work, which ſhould therefore be made as 
ſmooth as if the whole were executed by a 
plane. The manner of putting it together is 
the fame in every reſpecł beſide as other fram- 
in! £1 except the double margin in the middle, 
ich muſt always go through the top and 
bottom rail; the top and bottom rail muſt 
alfo be continued, and inſtead of being mor- 
tiſed, that part Where the mortiſe ſhould be, 
muff be as a tenon; and the gouble- 
"US © 3 
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after Which 1 ſhall proceed to the value of 
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margined ſtile mortiſed in this place, and fip- 1 


ped on, both at the top and bottom. 


The true meaning of this method is more 


forcibly to ſhow the effect of folding- doors, 


which could by no means be done, if this 


double- margined ſtile were to be tenoned in- 
to the top and bottom rail; and the bead run 
acroſs the grain of the wood. 

A mahogany door well executed, is per- 
haps, one of the neateſt pieces of workman- 
ſhip that comes into the hands of joiners. 
There are many ſorts of them; but I ſpeak 
of the beſt; ſuch as are worth in the labour 
only 100. or 120. making; numbers of which 
are in this metropolis, as well as in many 
noblemens and gentlemens houſes in the 
country. 

As theſe ſort of doors are unknown in ſome 
parts of the kingdom, I ſhall take the liberty 


to deſcribe one of them. The beſt ſort of 


mahogany doors are caſed, having deal within 
-both ſtiles'and pannels ; ; and are made in the 


following manner: Firſt, upon the edges of 


the ſtiles and rails, glue ſlips of mahogany, of 
an inch and a quarter each; round the pan- 
nels alſo muſt be put a margin of the ſame, 
ſome what broader than the railing, and neat- 
ly mitred at the angles; when they are raiſed 
and fineered, a ſmall aſtragal-moulding is put 
upon the top of the raiſing of the pannels. 
They muſt likewiſe be croſs-banded at both 
ends, and all the pannels fluted round upon 


the railings; the Niles and rails fineered as the 


pannels : 
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pannels: the reaſon of applying the deal, is, 


for the advantage of fineering; having 2 


attraction than any other wood. 


It is almoſt impoſſible to fix a price for. one | 


of theſe doors, without inſpection, more than 
the labour ; becauſe it chiefly depends upon 
the value of the fineers ; ; which are from 15. 


to 10s. per foot, and more; we muſt confine 


ourſelves therefore ſolely to the labour. A 


mahogany door, well executed in the above 
manner, is worth, per foot ſuperficial, to a 


maſter, in labour only, 121. 10s. 6d. and will 


take a journeyman near nine weeks work; 


one of thoſe doors with the materials is worth 
8 : 

To the learner, who'is not acquainted with 
the nature of fineering, I muſt recommend to 


be particularly careful of his glue; as moſt of 


the errors that happen in fineering, are cauſed 


by laying on the glue too thin: glue for ma- 


hogany fineers. ſhould. be at leaſt of treble 
ſtrength to what is commonly uſed, for rubs 


bing of joints; he ſhould alſo be careful that 


no water get under the fincer, and that the 
iron with which the work i is heated be not 
moved to any dry place, but where the glue 
lodges; keeping ſtill wetting every part where 
there may be, occafion to move it. s 


There are other mahogany doors, * 


fincered and others ſolid, from 215 nb; Pee 
oak to the above Prighs,. 55 


— _-_ 


* 


- ; — | * / > 
eval 42 96 00h _ Mahogany . 
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As, 8. 4. 
PII doors ſolid; and fat; 05 

nelled, are worth, with the mares 

rials, per foot een e 2 6 
Surveyors allow, according as they are 

in goodneſs, from 25. i000 2 
Maſters charge — 3 
Thoſe which are fineered vary accord- 
i to the price of nn Te, 


2 
0 


| Wainſcot doors are vſvally mitts with dou- 
ble margins in the middle, raiſed upon the 
pannel, with an aſtragal moulding, and croſs- 
banded, as * ones. 
| - 8s d. 
Any executed in the above manner are 
worth, per foot 1 6 
Surveyors allow to:ditto — 3 6 
Maſters ditto — 0 
Ditto, with flat Panel, 1 foot * 1 
| perfie ĩal — 2 | 3 
The materials to a wainſcot door; with- 
- raiſed pannel on both ſides, are 
worth per foot of good Norway © 


| ak, glue, &c. e ts 
— Ditto, flat Pannelled Aten ee 10 


The Jabourto:s: antivfor 07 raiſed 3 pan- 
nel, double-margined, croſs-banded, and an 
aſtragaf mitred round the top of the raiſing, is 

about a fortnight's werk; ditto, with flat pan- 
nel, 6 days; common doors, ovlo, and flat 
pannelled on both ſides, are 2: days work. 


— 


To 


to 2 


kd C2 


. 3 LAY 
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8. d. | 
To ee ated per foot fu. 5441 
perficial, with materials [ owed 
Some: ſurveyors allow ' —— | by 6 
= 6 


Maſters charge I ny 


Ditto, with raiſed pannels on n „ 
ſides well done, are worth - 1 10 
Surveyors allow from 15. 7d. to 0 20 


Maſters charge of good ſtuff, well 


done . — | 2 ©Q 
The labour to one of theſe doors is 

four days. 0 
Bead and fluſh- ae of deal, 2 inch 

ſtuff; work on both vas are n | 


per foot ſuperficial — 1 6 
Surveyors allow from 15. to | 8 b 6 
Many maſters charge—x 1 6 

- For bead and fluſh, 2 inch ccf of 3.2 
wainſcot, work on both fides, ſun - 

veyors allow from 15. 94. e 2 
Maſters charge 2 2 


The labour to one of theſe is 6 Fwd 


| Bead and fluſh doors, on one ſide, 


_ foot, are charged oy: mne 8 
Sen allow from 50 to 0 10 
The labour to one of this fort i is 51% 


day. 


D e eee yanad, „ 


whole-deal, work on 'one- fide, TEE 

ſquare back, the maſters charge o 10 

W ow from 84. oo it S 
| F 


_ A. Key 7 5 Civil drebiteBures 3- er, 


S. d. 
The audi to whole-deal doors, 


oulo and flat pannel, are worth,” 
per. foot ſuperficial © w——/ © 3 
Thedabour to ee this ſort ofdpors 
38 15 days © 
This ſort of work; ſtuck With an o- 
gee, or any other moulding the 
ſame. 1 * 
For whole-deal dag e doors, 
and flat pannelled, ſurveyors al- 
| low, per foot ſingle meaſure, from 
„ton ni elne a 1,790 e 
Maſters charge D 
The labour to one of theſe doors i is 
one day's work. 9 
The materials are ns per foot TEAS on 
The univerſal price ſhould be per ft. © 5; 
For whole- deal ledged doors, ſtuck _ 
with a 7 o-gee. ploughed and 
tongued, ſurveyors-allow, per wat 
ſiuperficial, from 8d. to 1 0 
| Maſters charge from od. to 1 fn 
The materials for one of theſe doors, 
of good yellow deal, nails, c. 
are worth ou ad ſuperficial d 5 
The labour to Bis; 12 day; N may 
be about 3d. per foot more; the univerſal 
mane therefore ſhould be per foot 9 
The learner is to ohſerve, that the ledgings 
or frame of one of theſe doors is mortiſed and 
tenoned together, and the frame ſo contracted, 
when 
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when nailed on, as to leave a rabbit both on 
the ſides, and the top for a ſtop againſt the 
door-caſe. bg, 
For whole-deal ddors, plain, with a : 

bead upon the edges, and battens . 

nailed upon the back, for PRE os gb, 

| houſes, &c.. ſurveyors allow, per 

foot of yellow deal, from 52d to ©, 62 
Maſters charge 3 5 0 5105 
The materials for one of theſe doors 3 


Worth, per foot 155 0 ** 

The labour 1 day's work. The uni- ba 12323 
verſal price therefore ſhould „ 
er foot N NN f 


Al half- inch batten N are worth 
per foot, ſtuff and labour 4 25 . 
Some maſters charge 
Surveyors allow from 3d. 8 
For large coach - houſe doors, &c. 4 
low deal, of 2% inch tuff, bead 
..and Auſh i in front, and filled with 
fluſh behind, or framed ſo, the 
_ maſters charge | per foot | 
Surveyors allow from 15.69. to 
The materials to this fort of . 
are worth, per „ 
The labour to theſe doors is worth, 
per foot, 10d. the univerſal price 


therefore oe be, per foot 


eln ct 1 


- " 
" 4 F _ «® & & 
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£100 i. 2 3 


«My 


* FF: * 
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ad is the plain area, mY. Seren 
content of a room; of theſe t ere are 
divers ſorts and qualities, as of Norway oak, 
clean deal, ſecond beſt ditto, battens of three 
ſorts, White deals, &c. but the beſt are of oak. 
There is nothing very particulat in the prac- 
tice of floors; 5 thou ghi it may ndt be improper 
to make two or three 'obſetvatiohs* the 
is, when the workman prepares His boards to 
be very careful not to ſhoot the 4 es too mi h 
under: for, if that be done, t "are heit 
ſure to creak, a thing very diſigreeabte: the 


next is, that he be particutarly' careful,” that 


the joiſts next the walls be difectly Veen, 
190 * the boards in thoſe places (Hen 

be of an exact thiekneſfs, and dere, 
for if there be any acfins, they ts ſboner 
diſcovered at the ends of the boards than in 
the middle; beſides, there is the diſad vantage 


of their boese of becaufe they cannot o 


well be ſmoothe 

The next thing. When you plong hr and 
tongue the ends o* 1 Realhe⸗ -joihts to lay 
that tenoned firſt; in 10 Golng pg Will Have 
two-thirds of the *bexrd to nait through ; 
whereas if you lay the ploughed one firſt, you 


have but one third; beſides, you will have 


the diſadvantage of making both your joints 
with a rabbit: plane, which is troubleſome. 


The 


ald) 


K * 2 


bed ki 4 yu Wye % Y * 


them, do not be over ahxious in 


# — SF ur "0 2 „ „ % Yet 


99 


The Uniuerſal BriT138 Bur DER. 173 
The next obſervation is, when you lay a 
dowel- floor, to be ſure to bore for the dowels, 
and utterly aboliſh the taſſa · maſters method 
ef punching the edges; alſo, abit rar 
ing tos 
much draught to the pins, for bs ſo doing 
you will not only take away the efficacy and 
ſtrength, but likewiſe bruiſe, and render the 
heading joint more defective than if it were 
nat eloſe at all. With regard to he number 
of dowels, if the joĩſts be no more than 16 
inches apart. one dowel between every joiſt 


will do; if 12 or 13 inches, an ag 


two, and of oak floors: three. fs 
The maſters charge for ä 45 * 
of Norway oak, from inch and 
eighth to inch and quarter my F. ich; 
ſquare yard, is 3 1 5 
Surve yors from 40. 10. to 7 7 
The N dowels, &e. are a a 158 50. 
per ſquare yard, of good d 57119 
oak, inck and quarter ſtuff |. 3 93 
The labour to a ſquare of be 1+: 
floor, well done, is fix days work; 


* 


the univerſal price therefure ſho ul! 
be Per ſquare ——̃ 491. 4 13 
For clean deal-floors, clear of ſap, the: 168 
| IQ CW: per ſquare, from 1 100d 
10s. £0357 : — we 40d 9 
Owing to a particular 8 they b 
ſometimes ſet on boards of an un-— 1 54 


uſual length, which they get clean 
to lay chrough without uy head. 


ing-joints. "If . : 
I 
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8 vsl now net 21 90} 18 u N. vo 
I- Ne Ai: Wend in lenden * 
borberge: for particular boards, 9 75 
ſquare ——— 17 Ait 10 10 

The ſtutf nop repared coſt; ma ber. nd: 
foot; and the maſter had kept it 

by him ſeven e to ſerve par- 

91 tieular occaſion. il 16040 55 
Surveyors allow for clean floors'of, - | 
1 dal, from 3“. 15. to If of 4 1 15 
The boards. and dowels to a ſquare 
i)(ſhot,, clear of lap, are worth per 
| ſquare 11: 2291 — 19 $4 wt 4 8 0 
Labour to ditto, A2 days 3- the uni- 


. vetfal-price therefore ſhould be -: 42 q 


a Second beſt ditto, dowelled, maſters | 
charge 11 9 es gi: 0 
Surveyors N a to = 79 0 
The; materiale are worth per dere % 6 
Labour, four days; the univerſal lk 
price ſhould be per ſquare ''/ STR PI 3 T5 
For common ſtraight joint a che 
maſters charge Per _— Moto" 


clear of ſap: r 1 Yo 12 

Surveyors! allow from 1. 151. to: 0 

The materials of ſhot clear of ſap; are 
worth per ſquare— 1 10 


Labour to a 25 lee; the chal 
value therefore ſhould be per 
ſquar e 118 
For common folding- doors of white 
deal, 55 e charge 1 len 
I OS, to 2 $993 1 vit 13 
ol 1 1 5 7:10; - Sur 


« + 4 


. 4. 


bot oy Gem 11. $8. to Ling 


Good white ſtuff appropriated for 
floors, i is worth for ſquare, avhole- 


The labour to ditto, two days ; ” 8 


univerſal price therefore n Bs, NY 


at leaſt — „ 212149 


 Nota: 0 Salle and furrings are includes 


in the materials to all the above prices. 


The quantity of nails to all floors is as fol- 
lows:: 0 folding and ſtraight-joint floors, 


every ſquare will take 2 50 Nails; ;- dowelled 
ditto, 1 8 | | 


L. E 0 1 U R * XXVI. 
8 OF GROUNDS | IN GENERAL, 


, 


ROUNDS are * level or plane ſur- 


faces on which all works are fixed, and 


require but little execution; though it is re- 


quiſite all theſe things be noticed in the put- 


ting up; becauſe 6ti the juſt and exact form 
of grounds, depends the conſequence of 


many material matters; fuch as the hanging 
of doors, window-ſhutters; &c. as well as 
the fixing of architraves, mouldings, &c. 


Grounds to doors muſt always be ploughed 
on the edge, if not mortiſed to receive dado, 
if any be uſed. 8 

In making grounds to witdows, Care ſhould 
be takon that they are not bevilled too much, 
| ; N leſt 
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. leſt that ſhould be an impediment to the back. 
ſhutters ; which is very frequently the caſe. 
' Grounds to windows ſhould' be reduced to 
z of an inch upon the edge, and ſhould: not 


be bevilled more than 4 more, unleſs the 


window-ſhutters be in ſpacious buildings, and 
run from 12 to 16 inches wide ;-in ſuch caſes 
there is no difficulty. 

Grounds in general are charged by maſters, 
and allowed by ſurveyors, per foot, from 22. 
to 32d. which is a fair price, if the grounds 
to windows be included; if not 22d. ſhould 
be the price. Grounds'to windows en be 
3d. double meaſure. 


* d. 
All grounds to chimnies are charged, 
by maſters, from 64. per foot ſuper - 
ficial, to — 38. 
Surveyors allow from s 8 
The materials to e - grounds, 
with glue and nails, are worth per 
foot, 4d. labour to ditto, to a ma- 
| ſter, 4d. the real price therefore. 
ſhould be $51) 5 17 pr -@ 8 


LECTURE XXVII. 
| - 4OF WINDOW-SHUT TERS. 
T is nothing particular i in the prac- 
tice of ſhutters, more than has already 


been ſaid of the framing of doors, unleſs they 
be made flat pannel, Which is the preſent 


1 | 


— 
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practice, with an aſtragal moulding mitred 


round, about the diſtance of the ſuppoſed 
raiſing: what I mean by difficulty here, is to 
adviſe the learner to be careful to ſecure his 

nnels, leſt they ſhould caſt, which will cauſe 
ome trouble when he comes to put on his 
mouldiags; the beſt method of doing this is 
to plough ſome pieces the thickneſs of the 
pannel; and, when you have planned and 
finiſhed them, put thoſe pieces to the ends, 
till you have put on the mouldings : this may 
be done as well after ſhutters or doors are to- 
gether; but the other is the cleaneſt way, as 
will appear in practice. | : 


Of the banging of Shutters. 
There is ſome difficulty in the hanging of 
ſhutters to learners, I ſhallendeavour therefore 
to be as clear as poſſible in this particular. 
If ſhutters be hung double, that is to ſay, 
cut in the middle, they muſt always be hung 
the whole length firſt, and then taken down 
and cut; obſerve alſo with regard to this laſt 
particular, that you do not cut the joint by 
the range of the middle bar, but ſquare from 
each outward ſtile, till they both meet in the 
middle; the reaſon of this is obvious. If the 
ſaſh-frames ſhould incline either way, they 
will not open, if cut otherwiſe than ſquare. 
In order to hang ſhutters at the firſt trial, 
obſerve the following method: Firſt, ſet off 
the margin from the bead on both ſides: af- 
terwards prick upon the ſaſh-frame' half the 

N 2 thickneſs 
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thickneſs of the joint of the binge; then 


drive in brads at thoſe pricks; z to which put 
the ſhutter, and ſcrew it to; and when open- 


ed, it will exactly e to the: plats required, 


Wieden are rs very. ia . 4 
rently paid for; the maſters charge 
per foot for front ſhutters, ovlo and 
flat pannel, bead and butt on the 
back . 
Surveyors allow A wod een 
The materials to window-ſhutters, y- 
lo and flat panneb in front, and fluſh. - 
bead behind, are worth per foot ſu-⸗ | 
perficial, with glue, &c. T0 4 
The labour to ditto, hung double, to 
a maſter is worth per foot gd. there- 
fore the price .of  front-ſhutters - 6 


0 
0 


ſhould be = 1 


Ovlo and flat in front, and ſquare be- 
hind, hung ſingle, ſhould be mea- 
fared with the back-flaps and lin- 
ings; if they be framed, and all 
| reckoned as fingle work, at per foot 
| movi be if well done, the charge 


There is no way Scher for maſters to be 
Paid for their trouble, or gentlemen to have 
their WO well Nerf. unleſs a way of ſet- 


Es Ft 


T! 


1 wall lay, to oe ſhutters c 9 Ava at 
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at the price of 10d. the former, and 7d. the 


latter, will i in no he © the labour and half 
the ſtuff, 
. d. 


Fon ſappaliage a 8 of 18 feet, 
the making the ſhutters, fitting in, 
and hanging ditto, is at leaſt five 
days work; which we will call only 13 4 
T he ſtuff, glue, &c. gonſidering the 
_ difadvantage of cutting to waſte, 
is worth, per foot altogether, 


354 which 3 in e 1 
| 5 2 4 e a ; 


Dl. 


I 


rod. 127 — 


Pack-faps, nine 'more, at 7d. ditto 1:8 3 


* 0 4 F [ N * : 8 
J . 9 ” * 5 , 
Band boingtt 01 12 9 
i - y * N 
\ ; 


We find, by the above obſervations, that 


the labour of mak ing and hanging ſhutters to 


a window amounts to 185. 4d. and that the 
price allowed by many turveyors is only 125. 


9d. with materials; I will appeal therefore 


to every ſenſible man, if this matter does not 
W a better ſtipulation. 


Some people may think that five days la- 


bour is more than theſe things will take; and 


ſo it is with ſome men; but we are not, in 
labour, to judge from the beſt workmen, but 
take fa caſual run in a ſhop; and if we do 

N 3 that, 
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that, I believe we ſhall find, in a window 
well done, but little variation from the time 
before mentioned. Taſk-maſters, indeed, 


would do it in three days; but work ſo done 


is of little uſe, when compared to, or placed 
near, ſomething of the ſame kind from A ca- 
pital ſhop. 

The real price of e e ſhould 
be ſettled according to tþe following example: 


Inch and half ſhutters, Guck with o- S. 4. 
gee or fancy moulding mitred toge- 
ther, flat pannels with moulding 


round ditto, fluſh and bead, or ſtuck 
with an ovlo, &c. ſhould be per 


foot ſingle meaſure — 2 0% 


Ditto, raiſed in front on the pannel, 
with aſtragal moulding upon it 
Ditto, fluted upon the raiſing 
Back ſhutters to ditto, framed bead : 
and fluſh 0 
All common widdoweduilthrs; fronts 
and back-flaps framed, ſhould be 
valued all together at per foot ſuper- 
cial, with materials * 1 0 
Common ovlo ſhutters, ſquare behind, 
back-flaps n par oor 6 all _ 
'ther — o 10 


GW NH 
O 


Theſe prices are as low as 0 maſter, that 
| Toes reputable work, can afford, to live by. 


e. 


2 Wann Borkprx- 


LECTURE XXVII. 
or WAINSCOTING. 


] AINSCOTING, in this refined age, 
quite obſolete, and ſeldom uſed, 


— * in ſtudies, or offices for ſervants, &c. 
I ſhall omit therefore ſaying any ug of it 


more than its value. 


For wainſcoting with yellow deal. flat 


pannel, per yard, maſters charge | 


from 4s. 6d. to 
Surveyors allow from 35. gd. to 


The materials, whole-deal, and + pan- 


nels, are worth per yard, glue, nails, 
putting up, &c. _ 
The nett labour to a yard of wainſcot 
is, on the neareſt calculation, valu- 


ed at 1s. 2d. the univerſal price 


therefore ſhould be at leaſt 


F or ſquare wainſcot, whole white- 


deal pannels, of 4 ſtuff, maſters 
charge from gs. to | 
. Surveyors allow from 25. 10d. to 


The materials to a yard of white-deal, 


ſquare wainſcoting, are worth + 
Nett labour to ditto, 1134. the ge- 
neral price therefore ſhould be per 
yard 


— — 


on both ſides, maſters charge per 
yard 


— — 


N 4 


For 2 inch partitions, ſquare, and flat 


8.4. 


+> wn 
0 


Www 
Www O 


4 6 


| Surveyors 


"18 
; ee allow per yard from 45. to 14 
2 


The materials to a yard of this are 


* 
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The materials to a yard of. this ſort of 
Vork are worth, per ditto, about. oh 
For the labour to ditto, at the neareſt 3 
calculation, a maſter muſt pay, is, 
15. 6d. the univerſal price therefore 
cannot be leſs than — 4 6 


HE : 


For ſquare wainſcot, framed fluſh for DL 


hanging canvas againſt, for paper, 
&c. the maſters charge — 2 9 
Surveyors allow from 25. 4d. to- 8 
6 


worth —— — 1 
Nett labour to ditto 1s: the univerl 1 811 4 
price therefore of this ſort of work 


eee OS. 


-_ 


= - 
1 


Of Backs and Elbows. 


Theſe are a god invention of wainſcoting, 
appropriated to the backs and elbows of win- 
dows, and framed after the manner of the 


Mutters, which make not only the windows 


of one connected form, but: allo give more 
room, by the advantage of the projection of 
all the baſe and ſur-baſe mouldings, which 
ſtop againſt the architraves, and in this caſe 
go down to the floor, or finiſh Son. a wad 


7 the Eg * ne Wen aeg 
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This cond of 3 is 8 pdarly paid 
for; the * charged * malten | 

2 203 per fodt — — 8 62 

Surveyors allow foook 54. ga} e 8e vg 6 

The labour to one foot of this i is 

3d. nett; the materials are worth, 

per foot, ovlo and flat, 32d. the 

univerſal price nen to maſters 

r Nl oh wet n en 


OY * 15 


LE T un K XXIX. 
T3 SASH FRAMES AND, SASHES. 


NASH-Prames are a part of the busen 
eaſily underſtood, and require but little 
ſkill in the execution; the principal care 
ſhould lie in the dividing the pulley- piece, ſo 


that there be room for the ſaſhes to move; 


obſerve alſo, that if your ſaſhes are to be hung 
with iron weights, the pulley- block ſhould 
be put within three inches of the top; elſe, if 
your frame be ſhort, you will not have room, 
on account of the length of the weights. Ob- 
ſerve likewiſe, with regard to the inſide lin- 
ings, that they be not leſs in width than 42 
inches. By ſo doing you will oftentimes pre- 
vent a great deal of unncceſſary trouble in 
hanging the back-ſhutters, and alſo have ſuf- 
; hcient room for bars, &c. 
Saſhes, well made, require good execution, 
and ſhould al be per into the hands of 
Wii Men 
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men of merit and experience, becauſe they 


are a part of the branch that is ever oppoſed 
to the eye, therefore ſhould be made particu- 


larly clean; n that ſort which is ſtuck 
with an aſtragal and ho 


low: 
There are many particulars to ente 


ſaſh, which the learner muſt be apprized of; 


firſt, the planing up the ſtuff; ſecondly, the 


ſetting out; thirdly, the mortiſing; fourthly, 


the filliſtring, and icking the moulding; and, 


fifthly, the great principle or maſter-ſtroke, | 


which is the wedging up; for on this de- 
pends the beauty, or real effect. 


The learner is to underſtand that the a 
merit of a ſaſh is attributed to the ſtraightneſs 


of the bars, and ſuperficies, which may de to- 
tally diſconcerted by an unneceſſary blow at 
one ſingle wedge, though the whole work to 


it beſide be ever ſo well done; great care there- 


fore ſhould be taken of this matter, as well as 
the forementioned obſervations. 

There are many ways of putting an aſtragal 
ſaſh together; the beſt method is to mitre 
the whole moulding, not through into the 
mortiſe, but a little lower than the face of 
the moulding, on both ſides, to the extreme 
point at the top. 


The rail or bar which is tenoned unt bs 


mitred, as if for ſcribing ; and then cut un- 
der with a ſaw, from the point to the tenon. 
Obſerve, in dowelling ſaſhes, that the dowels 
be not ſhorter thas four inches. 


Saſhes 
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Sales b are nel valued 


hy a from 16. 2d. per foot to 
For 


ſh-frames with oak-ſoils, pulley- 0 
pieces and outſide linings of ditto, 


. 


2 0 


inſide ditto of deal, the maſters 


charge, with aſtragal ſaſhes of good 
Norway oak, from 15s. 6d. to 

Surveyors allow from 15. 4d. to 

The materials of ſaſh and frames to- 


gether, to the above ander. are 


worth per foot 


The nett labour to ditto, faſh hung 


double is about 
The real or univerſal price | therefare 
per foot together ſhould be 
Aſtragal ſaſhes. alone are worth per 


foot, with materials, and well — ; 


Ditto, ſtuck with an ovlo  — 
The maſters charge for the former 
For the latter from 109. to 1 1d. 


For ſaſh-frames, with oak Sale 
pow and ſoils, the out and inſide 


| linings deal, the head fineered, and 
oak ſaſhes, truck with an ovlo, the 
maſters charge — 
Surveyors allow from 15. 3d. to 
The materials are worth * foot 
Labourt— 


The price therefore mould ho 


For 2 ſaſn- frames and ſaſhes the ; 


maſters charge per foot — 
Surveyors allow from 7d. to 


4 
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The materials are rüh per Foy: * 
The: nett labour 244. the genuine 
price therefore'per foot ſhould be * % 10 
Deal ſaſhes alone rs worth per foot 
to a maſter 9 ob 32 Ab ö 6 
Saſhes to fronts of ſhops, of mahoga- 
ny, ſtuck with an aſtragal and hol- 
low, to a maſter are IN "Por" foot” 
ſuperficial © PR — 1 
Maſters charge From! Here „ 
Surveyors allow from 10d, to . 
The materials to me fot ſaſhes are 
worth per foot „ 6 
Ditto, all ſhop: frentz . aro made FIT 
out of the common method, ſuah 2 
ER figures, &c. are worth per 
foot fas gene er g 
The nett Inbour to ditto — O11 
Cireular figures double meaſureG. 
Ditto, of Wainſeot or deal, the ame as 
common' Halles, to a double Price.” 5d 


LECTURE: XXX + 
OF DOMICAL $KY-LIGHTS., 


Deen ſky-light ' is à part of the 
branch which requires a great deal of 
os or atleaſt if-it be put into the hands 
of a perſon unacquainted with its principles, 


he ſhould be a tolerable adept in other par- 


ticulars of practice, as well as have a profound 


e of — not that there is any 5 


thing 


. 
9. 4 


:-O0Ww © 


„ Eee tes adds. at 
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thing very extraordinary belonging to it; moro 
than other circular work, after the conſe- 


quenee of the weather is guarded againſt, 


which muſt be maturely conlidered before he 
cuts one piece of ſtuff. 


The beſt method of Sons this get of awe; y 


in my opinion, is to make ſtiles of the opright 
ribs (though it be not the common rule) as 
having by this a better opportunity of rabbit- 
ing the rails, which muſt be done for the 
upper end of every pane of glaſs, ſo: that the 


pane above ſhall reach over + of an inch, for 


the clearer effect of diſcharging the water. 


The mode of making a ſky-light, in point of 


workmanſhip, is to make them exactly domi- 
cal within, and ſtick them as another ſaſh, 
making the ſaſſi no thicker at the bottom than 
the top; the outſide (for my own. part) 1 
would always make ſtraight with the laſs 
both ways, and cut theiſtiles out in ms TE 
which will appear like ſtripes one above an- 
other, as the dome naturally riſes; if the 
plan be an exact circle, and have a concen- 
trick crown, one templet will do for all the 
ſtiles. 

The way to get the ſize of all the rails, to 
every different ſweep, as the dome diminiſhes 
to the crown, is, firſt, draw the ſize of two 


ribs, with the outſide marked to the glaſs; 


and on thoſe ribs ſer out the ſection of all the 
rails; from which draw perpendiculars into 
the ground-plan, which will give you the ex- 


act ie of wwerß circle to the crown; to every 


One 


2 2 E 
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one of thoſe it may not be amiſs to make 
moulds, which nin mor e Irie poiat to 
the learner the leng the rails, becauſe 
upon each mould, _— at every ſtile he can 
ſet out the exact ſize of the ſtuff, and thereby 
be ſurer of his lengths; when theſe things 
are once got, he may proceed with the ſame 
accuracy as ie other circular works. | 


T he mw of 2 Hotaical lky-light, If. 
meaſured ſingle, is worth tow maſter Foe 
per foot — 5 6 

Materials to Gato. of mainſcot, per 2 8 
Bt „ 0 

of deal ee 1 8 


| Saſh-makers- can afford them conſiderably 
cheaper. 


LECTURE XXI. 


p or sTAIR-CAS1IxG. | 


F A things to be conſidered in a build- 
ing, there is nothing ſo material as ſtairs, 
nor any thing that requires half the abilities, 
either to plan or execute. Theſe may therefore 
juſtly be called the maſter- piece of accommo- 
dation in every edifice; for, on a proper diſ- 
poſition, or diſpoſal of ſtairs, depends (in a 
great meaſure) not only the ſtrength and 
beauty, but the chief cafe and Jeportinent of 

the whole ſtructure, 
A whole 
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A whole volume might be written upon 
this ſubject, and when done, ſo various and 
extenſive is the manner, as well as mode of ex- 
ecution, that this very eſſential point muſt at 
laſt be unavoidably left to the builder's judg- 
ment, without it were poſſible to define every 
plan and ſituation that could in any wiſe hap- 
pen; a thing totally beyond the power of art. 
However, it will not depreciate the judge- 
ment of any architect, to give this point a 
artĩicular conſideration, before one ſtone or 
brick be laid; and not (as many do) leave an 
article ſo material to the whole, to be jumbled 
up without either grace or freedom. 
Many people are of opinion, that there is 
no difficulty in ſtairs, provided there be room 
enough. I muſt allow, that to the workman 
it is much eaſier, when the place aſſigned is 
ſpacious, the ſtories high, and entirely void 
of impediment; but, at the ſame time, it is 
alſo to be obſerved, that it will require a 
maſterly thought in the architect, to allow 
ſuch a vacuum or opening, without endanger- 
ing the ſtrength of the ſtructure; this parti 
cular is to be maturely conſidered, and not 
for the ſake of ſo neceſſary a part ſacrifice the 
conſequence of the whole building: though 
(on the other hand) it would be the height of 
imprudence, to conſtruct, or defign one in- 
elegant or inſufficient to the purpoſe; and by 
endeavouring to avoid one error, plunge into 
limilar abſurdities; it is upon theſe principles 
therefore that our judgement ſhould operate; 
$5 ſtudying 


— — — — 
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ſtudying firſt their intent, properties, and con- 


venience; the nature of the building will per- 
tinently point out the mode of exeeution, and 
what will be adequate to the reſt of the works 


propoſed; the whole of which, more than 
the executive part, muſt depend, and that 
ſolely, upon the builder, or ſurveyor's judge- 


* q — 


ment. 


Several rules and precepts might be laid 


down, concerning the form, as well as ma- 
nagement of ſtairs; ſuch as to have a liberal 
light againſt all caſualties of ſlips and falls; 
that the headway; or ſpace above, be in every 
reſpect free and lofty; that half paces be 
judicibuſly diſtributed, and at competent diſ- 


tances; that the breadth of ſteps be never more 


than ſeventeen inches, or leſs than eleven; 
and, that they exceed not by any means ſeven 
inches in height, in order to prevent our legs 
from dabouring more in elevation than diſten- 
ſion; that to prevent encounters by the way 


of paſſing, ſtaits ſhould never be leſs in lati- 


tude than four feet ſix inches; and many 
more of the like obſervations might be made, 
though they cannot be ſtrictly adhered to, for 
this ſpecial reaſon, that every ſituation of 
ſtairs is tied down to the rules of diſcretion, 
and under the neceſſity of providing againſt 
its own in convenience. 

Nov though it may not be amiſs, for every 


ſurveyor or builder, in the firſt deſigning of 


a houſe, to conſider the nature of the work 


itſelf; what ſort of. ſtairs have the beſt effect, 


. 
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both in form, and when executed; he per- 


haps might avoid, in ſome meafure, thoſe 


technical contracted plans, which are treble 
the expence of elegant ſtairs, and which often 


deſtroy. that gracefulneſs which ſhould con- 


fiſt in an analogy, or correſpondence, with 


the beauty of the whole building. 


It is from the forementioned obſervations, 
that the principles of ſtairs will ever be a 


matter of the firſt conſequence in every age 


and to every ſtudent ; for unleſs it were poſ- 
ſible to communicate wiſdom, ſome people 


would not be benefited by. a volume written 


upon the ſubje& of planning ſtairs. 


There are many more obſervations, touch- 


ing the practice of ſtairs, which 1 ſhall treat 
of as they may occur to my memory; omit- 
ting nothing that may conduce to the benefit 
of mankind, to whom I humbly dedicate my 


_ endeavours. 


Though there be as great a variety of forms 
of ſtairs, as there are ſituations; yet their 
principles of practice are generally reduced to 
three, viz. geometry, bracket ditto, and thoſe 


called dog-legged ſtairs. 


Geometry ſtairs are of that, conſtruction 


which ſeems, to the illiberal and vulgar, to 
have no ſupport for the ſteps, having neither 
carriages, nor leading- pieces to bear them; 


0 properties of which 1 ſhall hereafter de- 
ne. 

Bracket ditto, are ſuch as have ſtrings and 
DOIN: and a are ſupported by carriages and 


O ZR leading- | 
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leading-pieces of timber; the bracket of 
which is mitred to the end of the riſer of the 

ſep, and finiſhes upon the ſtring-board, which 
is moulded like an architraye, 

W hat are called dog-legged ſtairs, are ſuch 
as have no vacuum or ſpace between the lead- 
ing or returning flight, but Wind round one 
newel to the top; theſe, if there be room, 
have alſo leading- pieces for their ſupport; if 
not, they are ſometimes fixed 1 into ſtrings on 


both ſides, and put to the bearers for the 
| a 


LECTURE XXXII. 


OF THE PRACTICE, OF STAIRS. 


B ORE I begin to define the practice 
of ſtairs, I beg the reader to diveſt him- 
ſelf of all ſuperfluous notions, ſuch as the un- 

connected lines laid down by many architects, 

as well as the ſtudied maxims practiſed by 
numbers, and follow the ſenſe of his own rea- 
fon, cloſe with the inſtructions I ſhall point 
out, and I make not the leaſt doubt, bo he 
will (after he has maturely weighed the prac- 
tical methods I ſhall here give) be capable 
of executing any thing that may occur in the 
courſe of the whole. | 
If he be totally unacquainted with this 
matter, I muſt. entreat of him (if it may not 
be convenient to take my inſtructions to his 
| bench) to ſtudy them till he Enox them by 
"heart; 


1 


CCC 
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heart; by ſo doing, he will have the advan- 


tage of purſuing his work without let or mo- 


e . 
LECTURE XXXIII. 


| 8 TAIRS. 


HE devition of dog-legged ſtairs de- 
pres ſolely upon the nature and the 
ſize o f the place they are to be fixed in, ſuch 
as the length and width of the plan, as well 
as the heights of the different ſtories ; but the 
chief article to be conſidered is the height 
for let the plan as to length be ever fo ſhort, 


you mult have a ſufficient tread for the ſteps ; 


the advantage therefore for getting up muſt 
be taken in the half- ſpace, which may be di- 
vided into any number of winders required; 
for the better underſtanding of which, mark 
the following examples. : 
Firſt, Upon a board make a ſcale the ſize 
of the ground plan, viz. the length and width; 
in the middle of the width ſet out the newels; 
and this done, you will have che length of the 
ſteps. \ 2 
2dly, Divide your length to the half=ſpace 
for the number of ſtraight fliers, both going | 
to the half-pace, and returning from it, to 


the firſt ſtory; then leave the half - pace till 


you have divided your height. 
zdly, By the ſide of the icon nn con- 
tinue 15 newels; and, having divided 
2. | the 


* 
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the height into the neareſt number of ſteps 
you can have, count the number of ſtraight 
fliers, both going and returning; the remains, 
to make up the height of the ſtory, muſt be 
had in the half- pace, equally divided. 
Athly, Continue the lines of the width of 


the ſteps upon the plan of the firſt ſtraight 


flight, and likewiſe meet them from the dif- 
ferer:t heights marked upon the newel, which 
will form the ſection of the ends of the ſteps; 


afterwards, to the treads, ſet on the projec- 


tion of the noſings, and with a ſtraight edge, 
draw a line cloſe to them, which will be the 
upper edge of the ſtring ; next ſet out the 
width of the ſtring, allowing for the thick- 
neſs of leading- pieces, laths, and plaſter, &c. 
Then draw the ſide of the rail parallel to 
the ſtring, two feet wide upon the ſquare, 
with knee, &c. if there be one, and this will 
complete the geometrical ſection of the firſt 
flight. * | 

| Sthiy, Count the number of winders in the 
half- pace; at the top of which draw a baſe 

line, equal to the length of your returning 
flight; which may, perhaps, conſiſt of one 
or two leſs than the firſt flight, as may be 
convenient for the advantage of the landing ; 
proceed then with drawing the ſection in 
every reſpec as before. ; 

The uſe of drawing the ſection of ſtairs is 
only to give the learner a clearer light into 
the nature of ſetting out his newels for mor- 
tiſing, which may be done equally as well 


Þy 
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by ſetting out the height and width upon 4 


rod: but this is only to be done by people 
who have had ſome practice, or at leaſt are 


in poſſeſſion of fertile ideas. 


When you uſe only a rod without drawing 


the ſection, as before obſerved, count the 


height of the ſteps in the firſt ſtraight flight; 


from which ſet out the width of the mortiſe 


downwards; next ſet out the height of the 
winders, and the firſt ſtep of the returning 
flight, with the rake of the noſings, which 
will give you the top of the mortiſe for the 
returning flight; and proceed with the reſt 


as before. 


The learner is to obſerve, with regard to 


fixing his middle newel, that the noſing of 


the firſt winder be exactly floſh with the in- 
ſide newel, that the whole thickneſs may be 
put into the half- pace; alſo on the returning 
flight, that the noſing of the firſt ſtraight flier 
be fluſh with the outſide of ditto into the half- 
pace: and this order muſt be followed with 
reſpect to newels in all ſtairs Whatſoever. 


LECTURE XXXIV. 


OF SETTING OUT A NEWEL 28 TURNING. 


PHE way to make a proper limit for the 


bottom of the turning, is to take the 
rake of the ſteps noſings, allowing thickneſs 
of the capping; and where that falls u pon the 
inſide of the newel, is the mark for turning: 


WS me 


"x 
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the newel of the returning flight muſt have 
the addition of one ſtep in height, and then 
the rake of the pitch-board, or noſings, as 
before obſerved. „ TCH 


LECTURE XXV. 

OF SETTING OUT A CAP, AND MITRIxO 
DITTO SQUARE, BEFORE IT BE SENT 

To THE TURNER $, «+ 


IRST, draw the width of the hand- rail, 
and add to this the projection of the 
mouldings on both ſides, for the outward di- 
ameter of the cap; to which draw. a circle; 
then ſet within this circle the projection of the 
mouldings transferred from the ſtraight rail, 
and draw inner circles to the different mem- 
bers; and alſo from the ſtraight rail draw the 
fame lines of projection into thoſe circles; and 
where they interſect, will be the points for 
mitring the cap, drawn by a ſtraight edge to 
the point, through different interſections; 
then cut out the piece neatly, ſtick it in again 

with glue, and fend it to the turner's. 

LECTURE XXXVI. 
OF BRACKET-$STAIRS, 

B differ nothing from 
what has been already defined of dog- 
legged ditto, with regard to newels and ſtrings; 
only thoſe have a well- hole between the lead- 
ing and returning flight; ſome ſquare, others 
N e ere ular 
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eircular or oval; and, inſtead of the ends of 


the ſteps fitting to the ſtring- board (as be- 
fote obſerved) the ſtrings are cut for the re- 


- ception of the ſteps ; not through any motive 
of ſtrength and hearing, but for ornament, - 


that the bracket may be fixed, and mitred to 
the end of each riſer, againſt the ſtring; with 
the noſings of the ſteps continued round, 
which covers the joint of the bracket to the 


end of the ſtep, and hath a beautiful effect 


when well execute. 
The ſame method, with regard to drawing 
the ſection of ſtairs, as before obſerved, I 


would ſtill propoſe to learners in every reſpect, 


both fot ſtrings and rails, as well as ramps 
and ſcrolls, which will anſwer every point, 
both with reſpect to knees, balluſters, &c. 


than the clean execution; balluſters exactly 


dove- tailed into the ends of the ſteps, within 


the noſings properly divided; the riſers all 
glued to the covers, with backing- pieces glued 


on the inſide of the ſtep; and, when put up, 
the under fide of the ſtep nailed or ſcrewed 


into the under edge of the riſer ; and, when 


finiſhed, put on the brackets of ſtrength under 


| the ſteps, well nailed to each leading-piece. 


I muſt inform thoſe who are unacquainted 
with the method of gluing riſers to ſteps, that 
the beſt method is to make a frame, or tem- 
plet, to fix them in, with a place cut out for 


the projection of the noſing; afterwards glue 


7; on 


/ 
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on the hollow under the noſing, and work inc 


them when togethe .. in 
I hope the reader will underſtand what I 
mean by a templet; it is only fixing two up- 1 
right pieces in any thing, with notches cut wi 
out of each, the exact projection of the noſ- 20 
ings, to which put the front edge of the ſtep, up 
and then glue the riſer to the cover cloſe to bu 
the above pieces, ke. | we 
LE CTU RE XXXVII. We 

N 1 Pe beth. e on 
or GEOMETRY STAIRS. wi 
E practice of geometry ſtairs, which * 
hath ever been conſidered as a maſter- th 

piece of art, is founded upon as great a prin- - 1 
ciple of ſtrength, as is requiſite for the con- * 
ſequence of the invention; which is only to dre 
carry a certain weight, or vibrating pondero- 2 
ſity, in any caſe inferior to the power that ta 

ſuſtains 1t. „ . | 

In order to prove this, we have only to fle 
meaſure the length of the ſtep, and weight of 15 
ditto and riſer, added to what we propole to be 
go into the wall; then meaſure in the nature 
of continued quantity, as I have already de- | P 
fined in the lecture of the lever, ſimilar to th 
the following example. f WW = 
T he power that equi-ponderates with any * 
weight, muſt have the ſame proportion unto ft 
it, as there is- between their ſeveral diſtances : Ao 


if a ſtep therefore be four feet clear, and fix 
. 8 inches 
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inches into the wall, the weight upon the end 
in the wall muſt be as eight to one. 

Suppoſe we ſay the weight of the ſtep and 
riſer, with the weight of a man, which we 
will call 20 ſtone; that multiplied by 8 gives 
20 hundred, for the power to ſuſtain a man 
upon the end of one ſtep naked in the wall; 
but we muſt conſider that three foutths of this 
weight will be taken off by the ſupport of 
the under ſtep; if we divide 20 therefore by 4, 
we ſhall find that 5 cwo?. or 70/6. placed up- 
on the end of every ſtep, looſe in the wall, 
will be ſufficient to carry the weight of any 
man, without either wedge or nail; provided 
any thing be placed to keep the ſteps in 
their proper poſition ; but what is this trifle 
in compariſon to the preſſure of a wedge, and 
the weight of a wall, or truſſing of a parti- 
tion! which, with interſtices properly framed, 
will be adequate to the coniequence of any 
ſtairs thus conſtructed. N | 

The reader is to obſerve with regard to - 
ſteps of longer bearings than 4 feet, that it 
will be neceſſary to zugment the thickneſs of 
the covers, according to the following pro- 

ortion. +. | | 
All ſteps of four feet clear ſhould not be 
thinner than 1+ inch ſtuff; and for every ſix 
inches more of length, one eighth more ſhould 
be added to the thickneſs ; alſo that geometry 


ſteps go into the wall one tenth part of their 
length, 8 | | 


There 
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There are a kind of geometry ſtairs whieh 
wind round a column or pillar, whoſe bearing 
or certain gravity tends to one centre; theſe 
muſt be a little mortiſed into the pillar, the 
riſer about an inch, and the'tread as much 
as the ſquare of the end of the cover will re- 
quire, to be juſt clear at the points. 

Theſe ſorts of ſtairs are moſt frequently 
uſed for pulpits, &c. and would almoſt hag 


with the common ſupport at the top and bot- 


tom; however, the additional bearings into 
the pillar are of great ſervice, 
Ihe method of putting theſe ſteps together, 


5 if they be clean worked on the under ſide, is 
to dovetail the riſers into the cover: and when 


put up, ſcrew the ſtep to the under edges of 


the riſers all the way up; afterwards fit in 


pieces of wood, neatly matched, in the holes 
made by the ſcrews z the brackets are mitted 
to the riſer, and the nofing of the ſtep conti- 
nued round. This is much the cheapeſt way 
of doing geometry ſtairs; but there is à great 


defect of weakneſs in the "brackets hanging in 


the above manner, looſe as it were, and hav- 
ing nothing to ſupport them from every ca- 
ſualty; yet to me the ancient method of 
moulding the ſteps underneath, in the form 
of the bracket, is heavy, unnatural, and very 
expenſive, eſpecially to winders. 
There is another method made uſe of t 

ſome, which is the putting up blocks, and 


- Icrewing them well together; and after co- 


vering them with riſer and tread, inſtead of 
. brackets, | 
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brackets, framing the under fide of them, ſo 
that each ſtep appear as ſolid : theſe fort have 
not a bad effect, were it not that the expence 

is ſo very extravagant. 

The beſt and ſimpleſt method of making 
geometry ſtairs, is, to put up a ſtring as in 
others; mitre the bracket to the riſer, and 
finiſh to the ſtring; then lath and plaſter un- 
derneath, and finiſh with light belexion 
mouldings of plaſter; alſo if the building be 
elegantly finiſhed, it may not be amiſs to in- 

troduce a light ornament in baſſo relievo. 
It is neceſſary here to obſerve, that the ri- 
ſers of 2 inch ſtuff, to geometry ſtairs of this 
* fort, would greatly add to their ſolidity. 
I think it needleſs to ſay any thing more 
relative to the properties or practice of ſtairs, 
ſeeing the forementioned hints, with a little 
experience, muſt be ſufficient to a very ordi- 
nary capacity; I ſhail inſtantly proceed there- 
fore with my armee on the nature of hand- 
rails, &. | 


LECTURE XXXVIII. 


or HAND-RAILS TO STAIRS. 
Þ*E manner of gluing up a twiſt to the 


ſcroll of a hand- rail, hath ever been 
(by workmen) eſteemed a maſter-picce of the 
branch, and is conſidered by numbers as an 
incomparable ſtroke of art; in order therefore 
to render this part of practice as clear as poſ- 
fible to the different capacities of workmen in 
general, 1 ſhall be as * as the ſub- 
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je& will allow, through an earneſt defire that 
no men may lack any thing in my power to 
communicate. 

The firſt thing the learner ſhould confider, 
is the nature of a ſcroll; its extent, and the 
cauſe of the twiſt. . Theſe things once under- 
ſtood, the practice of it will be obvious, and 
rendered very familiar. Whoever was the 
firſt inventer of a ſcroll to a hand-rail, I will 
affirm, that he was a man of enlarged ideas; 
and, though the invention be rather inade- 
quate to an elegant ſtructure, and inferior to 
tomething which might be propoſed for the 


purpoſe, it is, notwithſtanding, judiciouſly 
contrived, and hath an eaſe in its mode of 


finiſhing, which will ever render it an object 
of notice in every age. 

Aſcroll is the periphery or circumference of 
a number of circles in a declining ſtate, each 
leſs than another; to draw this therefore it 
requires nothing more than to find out the 
centres, from whence lines laid down' to va- 
rious points, ſhall have given differences; 
which, when once found, will always be the 
centers required to form the volute; and may 
be either extended or contracted in number at 
the diſcretion or the workman, or as the ſize 
of the plan may require. 

The cauſe ot the twiſt is the geometrical 
elevatio of the hypothenuſe of a right- 
angled triangle, which muſt of courſe turn up 
When moved from its direct line of elevation; 
aud will be more or leſs according to the 


height 
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height or raking- line of the pitch- board, the 
pitch- board being the right angled triangle 


before mentioned, which is made from the 


height and width of the ſtep; and being cut 


diagonally, gives the hypothenuſe, c or rake of 


the rail. 

The intent and nature of a ſcroll, is to finiſh 
upon a level the raking of the rail; which, if 
not brought to this concluſion, muſt either be 
ended in a newel, or would finiſh on the 
ground ; becauſe every raking-line hath an 


intent or tendency to a point of reſt; there- 


fore, in this caſe of a hand-rail, it is wittingly 


ſtopped i in its courſe, and brou ght to the above 


judicious concluſion: ſo that in the ſimple 
ractice of this, the learner has nothing to 
conſider but the height he hath to riſe, which 


is one ſtep, from the level part of the eye to 


the height of the 3 - board, which will di- 


realy meet the raking of the ſtraight rail, and 


muſt be effected with an eaſy decline, in the 


natural winding ſtate, to the very edge of the 


ſcroll. 


To the gluing up this there are three prin- 
cipal things to be conſidered: 15 
The firſt is the matching or appropriating 


the ſtuff, ſo as that the ſtraight rail and grain 


of the twiſt ſhall unite, and appear as if cut 
out of one entire piece of timber. 

The ſecond point to be conſidered, is the 
ſituation of the raking part, and how much is 
added to it by the elevation, which bears the 


fame 
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ſame proportion as a raking moulding to a 


level one. 
The third and lat . is the fall- 
ing of the twiſt from the ſtraight rail to the 


eye of the ſcroll; which muſt be done in ſuch 
a manner that it ſhall appear with caſe and 


beauty. 


hand- rails, muſt have acquired every tenet 
relative to it, and have no occaſion to gather 
the leaſt inſtructions that may or can be pro- 
15 70 by any author. To ſolve this particu- 

r for practice, to thoſe who have not, is the 
great ſource of this article; I will propoſe 
therefore the ſimpleſt method in art and na- 
ture, in order to form a proper conception 
adapted to the weakeſt capacity. 


LECTURE XXXIX. 


A DEFINITION OF GLUING UP HAND- -RAILS 
WITHOUT LINES. 


| Queroux 2 man have a thing of this 


ſort to do in a remote part of the king- 


dom, where there is not an architect- bock in 
poſſeſſion either of the maſter or himſelf, and 
the whole idea they can form of the matter, 
is, that upon the firſt ſtep the hand- rail turns 
round to an eye or cap of a newel, and forms 
a ſcroll to ſuch a perſon I propoſe the fol- 
lowing method: 

After he has put up the ſteps, and cut out 
the firſt by: his eye to the belt appearance he 
can 


People who have had practice in oe up 
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can, let him plane up the ſtraight part of the 
hand- rail, and lay it down upon the noſings 
of the ſteps; ſecondly, let him alſo cut by 


his eye a mould to the fize he propoſes his 
hand- rail, obſerving to give the eaſieſt turn to 


the rail he can; not abridging the ſweeps, 
but bringing them down within two inches 
of the front of the ſtep, then turn them round 
to the eye, after the beſt manner he is able: 
thirdly, let him cut by this mould a piece 


or block for the eye thicker than the depth of 
the ſide of the rail, by fo much as the thickneſs 
of the pitch-board is, from the baſe line to the 


rake, two inches from the firſt point ; which 


will be as much as the rail hath to fall, from 


the ſquare of the twiſt to the eye: fourthly, let 


him get out one or two pieces to make out the 
width of the twiſt, and glue them againſt the 


ſide of the ſtraight rail, and to this block, 
which will make the whole; obſerving that 
theſe pieces, which make the twiſt, are to be 
cut with the pitch-boards raking line; which, 
when, glued, or proffered to, will be aniwer- 
able to the block and firaight rail, and alſo 
give the riſe of the twiſt. . 


When theſe pieces are held againſt the rail, 


the learner will find, that he will want wood 
upon the top- ſide of the ſtraight rail, and the 


under- ſide likewiſe ; theſe muſt be glued on, 
or left upon the ſtraight rail ſolid befare it be 


planed up; I ſay, if he glue the pieces on, 
and cut the outſide of the rail by his eye, as 


near as he can, ſquare from the ground-plan, 


and 


— . —·— led 
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and from the outſide ſquare the top of the rail, 
and gauge the width and thickneſs, from theſe 
two ſides, neatly cut by his eye, I do aver 
this method will do; and, if he hath a good 
125 will have a pretty effec without 1 a 
line. 

Though min adepts in che practice of 
hand- rails would laugh at ſuch a method, I 
beg leave to tell them, that I have laid down 
the lines to ſeveral people, and ſhewed them 
their properties, yet have not been able to 
make them underſtand, without having re- 
courſe to ſome ſimilar practices of this kind; 
not that J propoſe this ſcheme to men who 

-have either ſeen, or have the leaſt conception 
of ſtairs, or hand- rails; but to learners who 
have had no practice, and who may not have 
the leaſt idea of it. 

To people who have a knowledge Dy buſi- 
neſs, there are other conſiderations: Firſt, 
the raking-mould, which muſt be made ad- 
equate to the length and width of the twiſted 
part when held upon the rake, and perpendi- 
cular to the ground-plan; likewiſe the mould 
for the back or fall of the twiſt, from the 
ſtraight part to the level part of the eye, both 
outſide and inſide. 

Many people uſe no mould for the inſide of 
the rail, but make the top or back of the rail 
ſquare from the outſide. But this method is 
not ſo good; for if it be done in that manner, 
wm you mould the rail, the fall from the 

cht 
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ſtraight part will be too rapid, and cauſe a 
fortof Amen E. 

The next method, or matter to be thought 
of, is the ſquaring of the pieces before they 
are glued on, which may be eaſily done, and 
is a common practice; and when they are 
glued on, to be finiſhed and moulded, one 


Joint is left open to be broke, for the better 


convenience of working the ſcroll. 

The way to find the raking-mould for the 
curve or turn of the twiſted part of the hand- 
rail, is, firſt to draw the ground-plan of the 
rail, and thereon repreſent the pieces which 
are to make the ſcroll, or twiſted part of the 
rail; upon the ground draw the width of the 


firſt ſtep ; then laying the Gott down 


flat upon the plan of the firſt ſtep, the baſe 
of the pitch-board againſt the rail, draw the 
width of the rail into the raking part of the 

pitch=board, which will give the width of 
the end; likewiſe draw the height of the turn 
of the twiſt through the pitch-board, and 


ſquare from the raking-line; and draw diffe- 
rent lines from the plan drawn through the 


raking part, and take off the ſeveral diſtances 


with your dividers, from the baſe of the pitch- 


board to the plan, and transfer them from 
thence to the raking part, in the manner of 
an angle=-bracket; and you will have the rax- 
ing mould required. | 
But things of this ſort are much better un- 
derſtood by lines, or inſpection, than deſerip- 
tion; in caſes therefore of this ſort, as 
2 | E | —ů "=p 
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for the method of drawing a ſcroll, Lrefer my 
reader to thoſe drawn, with 8 manner of 
performance, as ſhewn by architects. 

Oblerve, that if you make uſe of a raking- | 


mould (though many do without) you. muſt 
make it of paſte- board, in order that it 
may bend to the declivity of 'the-rail; other- 
wiſe you cannot ſo well mark the top of the 
rail by it. By the raking-mould your pieces 


are to be cut for the turn and width of the 


rail; the mould for the fall of the twiſt, and 
regular curve for the top of the rail, are done 
in the following manner. 

Upon the ground- plan, where your twiſt 


begins upon the ſtraight rail, divide the out- 


ward curve- line into any number of parts, and 
transfer them upon a ſtraight line; at the end 
of theſe place the pitch- board, which you 
will underſtand is the height you have to riſe; 
then divide the raking- line of the pitch- board 
into any number of parts, and likewiſe the 
remainder of the ſtraight line, from whence 
you began the firſt part you transferred from 
the plan; afterwards draw interſections of 
ſtraight lines, which will exactly give the 
curve of the under ſide of the rail; and ſet 
up the depth of the ſide of the rail parallel 
to this, and you will have the curve of the 
whole twiſt ſtretched out; with this mould 
vou are to cut your pieces both at the top and 
bottom ; alſo the ſtraight part of the rail that 


begins to turn up, right away to the level of 


the eye, .and Four: work will be properly 


ſquared 
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{quared befors it is put together; obſerve that 
in the gluing of them, you do not ſet them 


twiſting one to andther, and wit perpegs 


prog: to the r 


LECTURE XI. 


THE METHOD or DRAWING A SCROLL 


HE method of drawing a ſcroll is to 
form a circle equal to the width of two 
ſteps, divided intd eight parts: from the cen- 
tre draw a leſſer circle, for the ſize of the eye, 
larger than the width of the rail by the addi- 
tion of the mouldings, as a cap to a newel ; 


from the firſt draw a tranſverſe diameter, 45 


through the centre again drawa conjugate one; 


then from the outſide of the inner circle, to 


the large one of two ſteps, divide the upper 
part of the conjugal diameter into eight parts, 
for the diminiſhing ſcale; from the outward 
circle, upon the laſt mentioned diameter, 
draw a line to the outſide of the ſtraight rail 
to the point of the tranſverſe Free, ſet the 


other point of your dividers, and deſcribe a 


ſweep to the diagonal line, which will be the 
width of the ſcale; the eight parts drawn 
through this, to the point of the diameter at 


the outſide of the rail, will give the different 


parts; all to be ſet upon the diameters, or eight 
parts, as they follow of courſe; when fo much 
is done ſet your divider from the centre of the 
eye, to the outward part of the circle, and 
move it to the firſt eighth part, next the 


2 ſtraight 
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ſtraight rail, making a mark in the eye; and 

likewiſe from 3 or a little above 
upon the ſtraight rail, ſet your point, and find 


the mark in the laſt made, which will be the 


centre for the firſt eighth part ; then proceed 
with the ſecond; and ſo on to the eye. If 
this be not plain enough, I muſt refer the 
reader to the drawing of a ſcroll, 
Obſerve, that there is no neceſſity to make 
a ſcroll equal to two ſteps, nor to follow the 
manner I have faid of the ſize of the eye; 
either of which may be made larger or leſs, 
as fancy inclines the artiſt; only conſider the 
ſize you make the outward circle, and from 

that to the inner one, divide the ſcale into 
any number of parts you chooſe to diminiſh 
by, and draw, or divide the greater circle into 
the like; proceed then as before; ſometimes 
a ſcroll is made equal to a ſtep and a half; 
ſometimes but one ſtep; and ſometimes but 
2 quarter of a revolution; according to the 
taſte of the ſurveyor or builder. 


LECTURE. XLI. 


OF RAMPS. 


A Ramp is a portion of a circle; the cen- 


tre of which being formed by a ſquare 


line drawn from the rake of the rail, and the 


level of the knee at the top of the half pace 
continued to this line, gives the centre for 
drawing the curve of the ramp, which is in 
height the riſe of two ſteps ; ſometimes in 


parti- | 
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particular - caſes, ſuch as where there are 
winders, ramps riſe three or four ſteps ; but 


. theſe have a bad effect, owing to the upper 


part of the ramp having almoſt no curve. 
Ramps, if poffible, ſhould be cut out of 


the ſame plank with the ſtraight rail; in the 


laſt mentioned cafe, the ramp muſt be glued 
on to the ſtraight rail. | 4 


LECTURE Ur 
OF GLUING UP HAND=RAILS TO CIRCULAR. 
PLANS. 


HE many various forms and modes of 

diſpoſing, to the beſt advantage, a de- 
crepit or bad concerted plan for ſtairs, often 
draws a fertile genius to wreſtle with incon- 
veniences more deſtructive to his tranquillity, 
than matters apparently of much more con- 
ſequence. „ f 
Stair-caſing may juſtly be called an art of 


peculiar tendency, becauſe the more labour is 


{pent in the execution of its particular parts, 
the more it is ſubjected to bad cauſes and ill 
effects, from the very motives that ſhould add 


grace and freedom to the nature of it, which 


is in the manner of the hand-rail, and can 
never by any ſcheme be made pleafing if 
ſtretched into any irregular form, as upon 
plans that confift of a compound or mixture 


of ſteps, ſuch as winders and fliers. 


Stairs of this ſort cannot, by any power in ; 
wiſdom and nature, be made to have either a 
i e pleaſing 


j 
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pleaſing or a good appearance; yet it will not 
be poſſible always to avoid them. 

It is greatly to be lamented, that the difh- 
culty required to execute all irregular plans to 
ſtairs, ſhould not make ſurveyors more care- 
ful in the diſpoſing of them, ſeeing they have 
not one good quality either in circumſtance 
or mode to recommend them; and yet ſo in- 
fatuated are the builders of this age as to 
things of this ſort, that we ſcarcely ſee one 
good building, but it is merely contrived for 
a pile of theſe unnatural productions. 

However, ſince theſe alone are the taſte of 
the times, it is fit we ſhould endeavour to 
point out the moſt ſimple and judicioug me- 
thod for executing their hand- rails. 

There are many ways of gluing up a hand- 
rail to a circular, oval, or elliptical plan; but 

the beſt, in my opinion, if we have but little 
8 ground or opening, is, to do it in thickneſſes 
after, the following manner; firſt, glue up a 
| cylinder of plank to the ſize of the well-hole, 


and having rounded it to fit the plan, draw, 


upon it the ſection of the ends of the ſteps. 
If it he an entire circular plan, a ſtraight 
edge will touch all the noſings, and the rail 
will be in a proper natural riſing poſition; but 


if we have any ſtraight. fliers. before the 


winders, and the ſame after to finiſh the ſtory; 
the rail, inſtead of retaining its natural figure, 
will, through its own inconveniences, be 
transformed to the ſhape and almoſt figure of 
ap d; for the learngr 1 1s to obſerve i in ge) 
| Tiles 
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rails of this ſort, that an additional length is 
obliged 'to be given to the baniſters, in the 
circular part upon the winders, in order to 
remedy the defect which is cauſed by the 
ſudden elevation of the ſteps; and which for 
diſtenſion, or breadth of covers, throws us 
above our natural poſition both in aſcendin 
and deſcending, and obliges us, for the be 
nefit of having hold of the rail, to have re- 
courſe to the above experiment; for without 
this, ve ſhould be in danger of falling over 
the rail in the above- mentioned part; that 
very place therefore, which ſhould in reaſon 
(to give a pleaſing appearance to the rail) be 
loweſt, is for the motive above-mentioned” 
unavoidably and r an I confined to be 
the higheſt. | 
There are ſome neceſſary abe re- 
lative to the practice of theſe rails; the firſt 
is, the conſideration of the matching of the 
ſtuff, which is to be contrived and cut out of 
one entire piece of timber, and the fincers all 
appropriated to the ſame places they are cut 
off, in regular ſucceſſion; obſetve alſo, that 
in the getting this timber cut, you maturely 
ſtudy the ſize wanted both ways; and re- 
member, that to a rail of two inches and a 
half, it will require a piece of timber ſix 
inches wide, to allow for the ſaw-carffs and 


planing up, eſpecially if the Wen doth 
not exceed two feet. x0 


There is another eib telurida; to 


the e of the ſtuff, for the ſize of the rail, 
| E 4 " which 
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which requires ſome thought, if the plan con- 
fiſt of winders, and ſtraight fliers to finiſh the 


ſtory ; for the learner is to obſerve, that the 


turn required to the rail, both to the winders 
and from them, is ſubjected to a cauſe which 
he never would think of, till either practice 
or inſtruction convinced him; therefore that 
it will de highly requiſite for him to leave an 
inch more breadth to the fineers, than the 


depth of the rail; the ground of this maxim 


is, that no body of fineers applied one pon 
another in a riſing ſtate, if they be turned 
from their natural courſe, either up or down, 
but will vary in the laying, as much as the 
difference of rhe two twiſts, between the firſt 


mentioned ſtate of riſing, and that which the 
rail is turned to when continued to the fliers; 


and perhaps, according to the ground of the 
opening, one thirty-ſecond part of an inch; 


if your rail, therefore, require to be glued in 


twenty-four or more inches thickneſs, you 
will be ſo many half - ſixteenths of an inch out 
of ſquare in the turning pot (more or leſs, 
according to the plan, and nu 
required ) this width then muſt be given to 
the fincers before they are laid, to be ſquared 
of after ard. ile 
In order to lay fineers upon a cylinder, ob- 
ſerve the following example: If you have no 
convenience for doing this, and are obliged 


to make uſe of bed- ſcrews or wedges, lay all 
your fineers together upon the cylinder, and 


icrew them down all the way dry, and hav- 


0 ing 


mber of fineers 


— 
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ing prepared pieces of wood to lie acroſs the 
Is at 9, 10, or 12 inches apart, with holes 
bored through them ſo as to anſwer to be cloſe 
to the rail; oppoſite to theſe bore holes again 
in the cylinder, fit to receive them. If the cy- 
linder he of plank ſtuff, this will be ſufficient 
attraction; but if thinner, I would propoſe 
the ſetting, your cylinder, upon ſtools, or legs, 
for the convenience of getting underneath, 
and put the ſcrews: through the under- fide, 
making uſe of the nuts upon the top for con- 
finement; having then Iooſed one half, take 
the aſſiſtance of two men, one to hold up all 
the fineers, the other to lay them down ſuc- 
ceſſively as you glue them, and afterwards all 
hands to be fixing the ſcrews ; this, if well 
done, will be the moſt judicious method of 
making any. rail of this conſtruction; and 
* ſo done, proceed as above, to the other 
The reader is to obſerve, that if the rail be. 
for a regular plan, either circular or oval, he 
will have no occaſion to augment the width 
of his fineers more than is juſt neceſſary for 
clearing off, becauſe the rail will come off the 
cylinder ready ſquared. With regard to the 
number of fineers to form the adequate thick - 
nefs, you muſt. be ſomewhat particular, in 
order to have a few ſhavings to plane off the 
outſide; becauſe. where the ſcrews are applied, 
the fineers will naturally be cloſeſt, and con- 
ſequently leave hills between, which will 
want planing off when ſtruck. WE 
| — e 


% 


218 "AKry 10 Civil Architeffurez or, 

The learner is to take notice, that if he hath 
not leiſure to wait till the rail be dry (which, 

in the beſt weather, will require'three weeks) 
he may. proceed as before, and glue down | 
another by the ſide of it. 1 eee 


"Many of the frechen ve Wave, 
of this ſort, and give a preference to gluin 
wem op folid ; bur 1 cannot fide with them 
/ / pO. 
Fo an opening of three feet and a half, or 
four feet, where the rail may be cut out of 
one entire plank, that may be'a feaſible me- 
thod. The great point of matching the ſtuff 
to ſmall- grounded plans (glued up folid) will 
ever raiſe objections to thè rectitude of this 
mode of appropriation, beſides the danger of 
ſo many joints, and all glued'acrofs the grain, 
which creates a fault in'the'ſtren' a0 an in 
no wiſe equal to the purpoſe. However, if 
the learner be infatuated to this method, the 
beſt way that I can propoſe Yor the & ecution 
of it, is, ſtill to make uſe of a cylinder, and 
either cut the top off to the poſition and. rife 
of the ſteps, and ſquare from the perpendi- 
cular of it, which will be adequate to the 
ground; or elſe cut out the pieces, and fit 
them ſide-ways to the cylinder, by the nofings 
of the ſteps, as you would do with the fineers. 
This work may be done without the trou- 
ble of making a cylinder, by finding or mak- 
ing a mould for the backing of a rail: but 
there is a great difficulty attends this practice, 4.5 
and it is hardly to be found correct. Every 1 
8 4 author 
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author Who hath attempted the manner of 
tying this down, is in point of diſgrace z 
none having arrived at a proficiency, nor is 
it to be well done without practical alluſions: 
As I lay down, no lines, and a deſcription 
without them would, in this articular, be 
no ſervice to the learner, I 1 beg his ex- 
cuſe, and refer him to the true methods al- 
luded to; which, when once he is in poſſeſ- 
ſion of, win furniſh him with e 
for any other ſubject of this ſort. 85 

I beg likewiſe to obſerve to the learner, that 
if the plan conſiſt of fliers and winders, in the 
meeting or joinipg of theſe two parts he will 
be careful to give the rail as eaſy a turn as 
pofſible, and not directly follow the ſteps; 
alſo that he leave wood both at the top and bot - 
tom ſide of his fineers, at the joining of the 
twiſt to the ſcroll (if it be a regular circular 
plan, it will require very little) and with the 
ſcroll proceed in * N as to a Rraight 
rail. 

With regard to Ralg to circular ſtairs, I 
would not propoſe the gluing them up in 
fineers, but ſolid; eſpecially, if the plan be 
only circular at one end; in ſuch a caſe glue 
them up and down in the manner of the cy- 
linder; and cut to the ſection of the ſteps, at 
the upper edge; and at the bottom in a re- 
gular riſing ſtate, as in the ſtraight part. 

Strings to circular ſtairs are worth per foot 


4%. 6d. | 
LTC 


- 
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LECTURE um. 
or THE VALUE or 'DOG-LEGGED STAIRS, 
"OR common dog-legged ſtairs, „ 


with bearers and ſtrings includ- 
ed, the maſters charge from aka per 


foot to 5 
9 allow upon an average about 


The 1 to ditto of yellow deal, 
bearers, ſtrings, nails, &c. upon 
the neareſt calculation are worth o 32 
The nett labour about 2d. the univer- 
| ſal price therefore 5 NOR be, per foot . 
ſuperficial 0 7 
Rails and banifters © ditto, of inch | 
| deal, planed ſquare to repreſent iron, 
are worth per foot, if balluſters be 
included, newels turned, capped, mY 
 &c. — — o 6 
The labour to tins 3 1s Ort to a ma- 
ſter — 1 
Maſters charge, when valued th 2. ways 
foot — 2 
Surveyors allow from 13. 84 ü to 2 
Some ſurveyors meaſure the rail ſuper- 
ficial, including newels, at per foot 1 
eee allow per Want n cap- 
g. K. 3 
Which comes partly to the ſame 
money. 


8 wWeo w 


2 


If 
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If the newels be not * nor cap= 


ped, the prite i is, or mould IG per 


foot - — 


Ditto ee balluſters of 2 2 ſtuff, ir 


per piece. 

For bracket-ftairs af ſtrong auf, per 
foot, the maſters charge — 

If of ſecond-beſt riſers and covers 

Surveyors allow to ditto, from 15. w_ 

The materials to ditto are worth, 


foot, 5d. the nett labour well * 


about 42d. the univerſal price 
therefore ſhould be, per foot, 15. or 
The ſtrings meaſured at the above 
price; the architrave at 1od. per 
foot ſuperficial. 
The brackets, if plain, per piece 
If carved from 1s. 6d. to — 
For ditto of clean deal, per foot ſuper- 


ficial, the maſters charge, from 15. 


64. t — — 
The ſurveyors allow from 15. 3d. to 


The materials according to the ground 
of the tread, if very good, are worth 


per foot — — 


Labour to ditto about 6d. we cannot 
fix the price therefore at more per 


foot than — — 
Architraves and brackets as before. 


Geometry-ſtairs, of clean deal, with 
a ſtring, are worth per foot ſuper- : 


ficial from 25, 6d. to — 
3 


S. 47 
190297 
0 7 
1 3 
ES 
1 4 
r 
0 9 
2 0 
1018 
0 8 
1 
2-0 
Theſe 
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S. 4. 
Theſe ſorts both the maſters. and ſur- 
veyors in common are unachuaint- 
ed with, it being rare to ſee one 
done this way. 
The materials to ditto with riſes df * 
inch ſtuff, good ſcrews, &c. are 
worth per foot ſuperficial, if they be 
wedged in a plank i in the wall, from | 
gd. tio — — 1 
Labour to ditto is a to a maſter 1 19 
Geometry-ſtairs moulded under the 
ſteps, according to the bracket, are 
worth per foot, from 3s. to $- 6 
The materials to ditto are worth 2 
Labour to ditto — — 1 0 
For mahogany hand- rails, ſcroll and 
ramp, the maſters charge per foot 
ſuperficial, from 3s. to 
according to the goodneſs of the 
n 
The mahogany to ditto i is el 
foot, of Jamaica wood, 649. of — 
tan, 2 labour to ditto is about 27. 
per foot; the real price therefore 
ſhould be per foot | | 
Surveyors allow from 25. 6d. to 4 0 
For all circular rails double meaſure, - 
which in ſome reſpects is too little, 
as weith- rails, or. ſo; if the ſur- 
veyors will not be perſuaded out of 
their humour, and will allow. no 


. 
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S. 


N 


more than eo meaſure,. the, 
price ſhoulc be per foot 57 
Labour to ditto ſingle meaſure 1 
Allowing alſo. 13. per foot for the ey⸗ 
linder, deal rails, ſcroll and ramp, 
worth per foot! — 2 
Maſters charge for ditto e f4 4 
Surveyors allow from. 15. 64. to 2 


> © 


o 0 


| LEE TURE xLIV. 
or FRONTISPIECES. 
PRE word Frontiſpiece imports the fore- 


ſide or entrance of, a door, uſually 
made richer and more beautiful than the reſt 


of the exterior work. There are many diffe- 


rent ſorts of theſe; but the moſt elegant are 
ſuch as ate made according to the deſigns of 
one of the five eſtabliſhed orders, invented 
and delineated by the ancients. The moſt 
conſiderable of them for the purpoſe is the 
Dorick, on account of the large projections 


of its cornice, which prevents the inclemency 


of the weather from affecting thoſe who may 
have occaſion to wait at the doors for admit- 
tance ; a matter of very great conſequence. 
The manner of appropriating the orders to 
frontiſpieces, is to lay aſide the pedeſtal, with 
all its appurtenances, and let the bafe of the 


column finiſh __ the firſt ſtep with a ſub- 


_ pliath, 
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The method of proportioning the Dorick 


order to frontiſpieces, is to let the whole be 


ided by the proper ſymmetry of the door, 

5 the followins manner? Make the height 
of the door equal to two diameters; after- 
wards divide the width of the door into four 
parts, and one will be the diameter of the co- 
uma ; the height of the column, baſe, and 
capital will be equal to 8 diameters, the ar- 


chitrave, frieze, and cornice are two diameters 


high ; the pediment is in height two ninths 
of the width; the Dorick column diminiſhes 
one ſixth of the diameter at the bottom. 
The Tuſcan door may be divided allo into 
four parts, one of which is the diameter of 
the column; the height of the column, with 
baſe and capital, is equal to 7 diameters, the 
_ entablature 2, which make the whole height 


9 diameters, the pediment as before. 


For the Ionick front, the door's width muſt 
be divided into 9g parts, two of which are the 


diameter of the column ; the height, with 
baſe and cap, is 9 diameters, and 2 the height 
of the entablature, which makes the whole 
11 diameters high; the proportion of the pe- 

diment the ſame as before,  ' 
To, proportion a Corinthian frontiſpiece, 
divide the width of the door into. parts, one 
whereof is the diameter of the column ; the 
height, with baſe and capital, is 10 diameters; 
the entablature 2; the height of the pedi- 
ment -2-gths of the width, , 6 
3 i eh The 
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The general proportions of the Compoſite 
order are the ſame as the Corinthian. | 

The component parts to each front may be 
had by conſulting the orders, as a deſcription 
here would not make any addition, or be at 
all clearer than may be ſeen by inſpection. 
The practice of frontiſpieces may be reckoned 
equal to any thing in the buſineſs ; it may 
not be amiſs therefore to point out its pro- 
perties, and where the difficulties lie, ſo that 
the learner may proceed with judgement and 
Tn 86 

The deſign being fixed upon, and the ſe- 
veral mouldings laid down at large, with the 
pitch of the pediment, diameter of the co- 
lumn both at the bottom and top, with the 
cap and baſe drawn from them, &c. the firſt 


thing the learner ſhould turn his thoughts up- 


on, is the gluing up the columns, which can- 
not be trifled with ; for theſe being badly ex- 
ecuted, will totally eclipſe the beauty of the 
whole; notwithſtanding, the 'vaſt maſs of 
mouldings, and decorations, ſuch as the tri- 
glyphs, mutules, frets, caps, baſes, &c. as well 
as the circular- ſoffite, and jamb-lining, which 
are all very eſſential points, and muſt be done 
well in their place, to render it an object 
worthy the notice of the publick. 
And firſt of the columns. þ 


The learner is to obſerve, that the cuſto- 


mary method of gluing up columns, is to di- 


vide them at the baſe and cap into eight parts: 


which when done will ſhew the thickneſs of 


Q : the 


i 
. 
{ 
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the ſtuff required; to find this, draw the lines 
acroſs through the circumference, and after- 
ward lay down the lines cloſe by the outſide 
of the circle, both at the top and bottom of 
the column, which will ſhew it in an octa- 
gon ftate, and point out the width of the 
ſtaves both at the top and bottom; this width 
will vary as much as the column diminiſhes 
on one fide; when you have got the width 
of the ſtaves at the top and bottom, you muſt 
then conſider that the natural intent of all 
columns is to be repreſented ſwelling (either 
from the baſe or from one third of the ſhaft: 
but for fronts of doors I approve of the for- 
mer method, or at leaſt within one foot of 
the bottom;) and cannot be got otherwiſe 
than by diminiſhing the outſide of the ſtaves 
equal to one ſide of what the column dimi- 


niſhes to the top; the firſt thing therefore, 


after the ſtuff is ſawn out, is to diminiſh the 
ſtayes by a board cut for the purpoſe intended. 
As the diminiſhing a column is a ſecret to 
ſome, I ſhall endeavour to point out a clearer 
and more judicious manner than was ever of- 
fered to the publick before. 
PFirſt, draw a circle for the ſize of 15 co- 
lumn ut bie and within it another, which 


will be the ſize of the top; and having drawn 


aà line through the middle, for the diameter 
1 upon it, hore the inner circle cuts, draw a 


| line ſquare into the outward circle, which 


gives a portion of what the column dimi- 


niſhes ; then, having got a board equal to the. 


len — 


| 
| 
| 
| 
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length of the ſhaft, divide it into any num- | 
ber of parts you pleaſe, ſuppoſe eight; next 
with your compaſſes divide that portion of the 
outward circle which the ſquare line cuts off) 
to the diameter into eight parts alſo; and draw 
lines from each into the ſquare line, all 'tend= 
ing to the centre of the circles, which will 
give the ſcale. Afterwards take off each, part, 
and transfer them into the diminiſhing board, 
from the ſtraight edge, driving in brads at 
each point, about which bend a regular thin 
lath, which will form the diminiſhing-board 
required, „„ . 3 

Obſerve, when you diminiſh ſtuff, if you 


are pinched for thickneſs, that you need not 
plane it off at the top end; for it matters 
not whether it be taken off the top or the 


bottom, ſo that it do but fit the templet 
above-mentioned; and be but at each end 
pricked off and planed to a regular thickneſs, 
that the pieces of cants, which muſt be glued 
on the infide for ſtrength, fit the infide of the 
ſtaves. Having gone lo far, ſet your bevil to 
the edge, and make a little templet to fit the 
outſide of two by the drawing when together, 
in order to try them, when you joint the 
edges; and glue them at firſt two and two 
together; then glue them in halves, and after= 


wards glue the two halves together, which 


will complete the whole; for a frontiſpiece 
you may not perhaps want more than 7 ſtaves, 
in which caſe you are firſt to glue 6 together 
by two's, afterward one more, or joint them 

| Q 2 f one 
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One againſt another in ſucceſſion as you do 

other joints. pay 
The learner is to obſerve, that if the iron 


of his joining-plane be not particularly ſquare, 
when he comes to round his columns, his 


joints will be open, which will have a very 
diſagreeable appearance, beſides being very 


defective in point of ſtrength. 
The method of rounding a column is, to 
cut a board circular the fize of the baſe, and 


another the ſize of the top, and nail them on 


to each end, having bored holes to put pins 
through at each end, hang them in a creel, 
by the fide or on the top of the bench, for 
the advantage of turning them round ; plane 
them to the templets at each end, and by the 
diminiſhing board for length, and your work 
is done, V 
| Baſes and caps are ſometimes glued up as 
columns, and ſometimes got out as ſolid of 


different thickneſſes; the latter method is 


much the ſtrongeſt, though attended with 
more expence; obſerve in this laſt method, 
that the thickneſs of the ſtuff be always equal 
to the moulding, and the joints always in 
quirks and fillets. | . | 
Having done the columns, baſes, and caps, 
the next matter of material conſequence, is, 
the fronton or -pediment, which is ſuperior 
in fize to the level work, in proportion to the 
pitch; the moulding and other decorations 


therefore will require to be made adequate to 


the purpoſe. 
e purp A The 
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The ſimpleſt way to find the ſize and curve 
of a raking- moulding, is, firſt, to draw the 


level one; from which, ſet out the height of 


the pediment, and draw lines parallel from 


the level fillets by the raking line, and paral- 


lel to each other at the top end; in any part- 
of the raking lines, draw the ſize of the mould- 
ing, equal to this width, with the projections 
of the level moulding ; afterwards draw a 


line through the face of each, the ſame as 


you would do to draw the curves of an o-gee 
or ſima recta; and, having divided this face- 
line into any number of parts, draw them 
ſquare from this laſt mentioned line into the 
moulding, and transfer them to the raking 
part, which will give the points for tracing 
the curves; this may be done full as well by 
pricking off the curves in the middle of the 
level moulding, and transferring them to the 
raking one; and, after finding a centre that 
will ſtrike three pricks, will draw the raking 
curve required. 

The way to cut a raking-mould to mitre to 
the level one is, to make a pitch-board equal 
to the riſe of the pediment, and putting it in- 
to the mitre box, ſet the moulding upon it; 
then cut it in the ſame manner as another 

The way to mitre a little o-gee round the 
block, and mutules in a pediment is, to make 
a {mall jack for the purpoſe to ſhoot them in, 
and glue them on before they are put to the 
planceer; the learner is to obſerve, that there 


0-3 muſt 
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muſt be three ſorts of mouldings to cap a 


block upon the rake, which bears this analo- 
y; as the level moulding is to the raking one, 
ſo is the raking ditto to the returning one of 
the top, and found in the ſame manner as the 
other; now as the putting together the diffe- 
rent works well, can only "be acquired by 
practice, for any further explanation on that 
head, I muſt refer the reader to it, as it is im- 
poſſible to communicate execution. 


07 a a Soffite to a Front: iſpiece. 


The beſt method of gluing up what is called 
the itiles of a ſoffite, is to do them in two 
widths, and break the joints; if they are to 
be ſtuck, that is, framed, you mult be care- 
ful to turn the grain with the edge all one 
way, for the advantage of ſticking the mould- 
ing, and to fineer the ſtiles the thickneſs of 
the ſquare of the plan; the beſt way of con- 
fining a fineer upon any concave circular- work 
ſuch as the above ſtiles, or ſuch as may be 
wider, is, to plough a couple of ſuch pieces, 
and having nailed one faſt upon one end firit, 
afterwards thruſt the fineer round with the 
end into this plough-grove, which will give 


the exact length; then, when you have laid 


on your glue, thruſt it in as before, and put- 
ting on the other piece likewiſe, nail it faſt 
down upon the other end, and if your fineer 
be long enough, the glue will all be properly 
ſqueezed | out without any other force. 


It 


OC 28 
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If the ſoffite be plain, I would only make 

a fineer, and cut out ribs to bend it upon, 

with rails acroſs. equal to the width, then 

proceed as before obſerved ; after the fineer 

is on and dry, glue backings on the outſide, 

which is much the readieſt way, and will an- 

ſwer the purpoſe well; the jamb-linings are 
the ſame as to any other framing. 


LECTURE XLV. 


OF THE VALUE OF FRON TISPIECES. 


RONTISPIECES, if valued properly, 
ſhould in every reſpect and oy have a 
different price, 


„ 
Firſt, the jamb- linings, which ſhould 
be "made particularly well, if of flat 
pannel, are worth per foot to a ma- 
iter ü — . „ 
Of raiſed ditto — * 
Of bead and flu — _ 1 


The materials are worth per foot, 

whole yellow deal — 1 
Surveyors allow, and maſters charge 
for them when well done, from 


10d. to — — 1 
For the ground to a front, the maſters 

charge, per foot — o 8 
Surveyors allow from 6d. to — 9 7% 


The materials are worth 239. the la- 
bour 3d. the price therefore may be O 


Ex”. II 


232 AKE to Civil Architedure or, 


If the columns, baſe, and cap, be va- 


lued together, which is the cuſtom 


with ſome, the maſters charge per 


foot from 15. gd. to — 
Surveyors allow the ſame, according 

as the work is executed; ; but the 

moſt general price is — 


The materials, to ditto, are worth per 


foot ſuperficial, including the core 
of timber, which ſhould be put 
through all columns, to take the 
weight off the baſe and cap 


The nett labour, with expence of 


turning, per foot — 


If fr. baſes, are ſolid, and the labour 


altogether well done 


The real price therefore ſhould be per 


foot ſuperficial — 8 


For all level mouldings, . maſters | 


charge — — 
Surveyors allow from 15. to- —— 
The raking mouldings * 
Mouldings of all frontiſpieces, as they 


are, or at leaſt ſhould be, all * : 
good yellow deal, are worth per 


foot -- — — 
The architrave and cornice, with frieze 


_ taken together, is worth per foot 


with the triglyphs, bells, &c. 


S. d. 
2 6 
2 © 
© 9 
o 82 
9 It 
1 10 
1 2 
2 
9 
8 
6 


The materials to ditto, are worth per 


foot — — 


—— — 


8 6 
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The method of valuing theſe, is, to 
value the blocks or mutules at ſo 
much per piece, Fair blocks from 
d. to — — 
Thoſe with bells in them, from 25. to 
The frieze, at per foot, from 15. 6d. 
to — — N 
All the mouldings at per foot — 
The bearers and cover-boards at per 
foot — — | 
The ſhaft of the columns. | foot 
ſuperficial at — — 1 
The baſe and cap, per foot, at | 2 
The ſub- plinth, and e of the baſe, 
together at | _ 0. 
Frets under the funde of the raking 
part, per foot 2” © 
Flutings, upon the facio, per foot oO 6 


+ 0 Es bay 
0 


O 
G O wo 


——— 


The above prices, which are the medium 
of many ſurveyors prices, are near enough, 
and not extravagant; the quantity of ſtuff 
for mouldings hath already been conſidered, 
therefore need no further explanation. 
Fan- lights to frontiſpieces are made 

from 25. per foot to 


4 6 


——— 


Sometimes they are paid by the piece, but 
this is an uncertain way. 


L E c- 
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LECTURE XLVI. 


OF FLUTING COLUMNS. OR PILASTERS, 


HE way to ſet out a column for flut. 

ing is, to divide it at its baſe into 

ninety- ſix parts, giving one to the fillet, and 

three to the flute, which will juſt make in 

number twenty-four flutes, and twenty-four 
fillets. N | | 

The way to gauge a column for fluting, is, 
to fix a parallel piece to the middle of the 
column, and turning it round to every prick, 
or part, as you have ſet it out, run the gauge 
ſtraight along as in other work. 

The method of gauging a pilaſter, having 
divided it into twenty-nine parts, and given 
one to the fillet, and three to each flute, is, 
to make a gauge that will run half of them at 
once, and afterwards turn it to the other fide 
for the other half: if the pilaſters diminiſh, 
you mult make a gauge with pricks equal to 
the whole, cut out to fit the width of the pi- 
laſter at the bottom, and, where it begins to 
diminiſh, turn the gauge a little a-ſkew, and 
continue ſo to the top, obſerving to keep the 
points of the notchings of the gauge cloſe to 
the outſide of the pilaſter on both edges, thus 
will your flutes be regular, and diminiſh pro- 
perly. With regard to cabling columns and 
pilaſters; ſome people have a method of work- 

ing cables in the ſolid, with a plane made for 


1 
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the purpoſe ; but, for my own part, Ido not 
approve of it, becauſe it doth not work clean. 
Columns fluted and cabled require the addi- 
tion of nine-pence per foot, or three-pence per 
foot run, of every flute and cable. 15 


LE CT U RE - SEM. 


OF GLUING UP CORINTHIAN OR leNICK 
CAPITALS. 


| HERE is nothing very difficult in this 
| work, except judgement in appropriat- 
ing the pieces to their proper places, and ap- 
plying the grain of the wood the ſame way the 
ſtaves glued up; the beſt way to find this, is 
to draw the ſize of the capital, with the leaves, 
abacus, &c. and their proper projections, 
which will point out the length and thickneſs 


of each piece. The ſame alſo of the Compo- 
ſite capital, &c. | 


Of Chimneys pieces. 


Chimney-pieces are a great addition to 
rooms, and require clean execution; the 
mode of proportion aſſigned to them, is the 
dexterous reſult of fancy, which at preſent is 
in high eſtimation, There are many elegant 
and judicious defgns publiſhed, which might 
icrve as a ſtandard for this fort of work; but 
cuſtom having long ago bid defiance to pro- 
priety, and now ſtalking abroad without let 
or moleſtation, what 1 have before ſaid of 


mouldings 
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mouldings ſhould ſerve as a direction for 


chimney-pieces as well as the reſt of works 
of this kind, 


„. 


For chimney- pieces the maſters charge 
per foot 15. to — — 38 
Surveyors allow from 9d. to — 1 6 


All plain chimney- pieces worked by 
hand are worth per foot — 


I 
Ditto with breaks — 1 
With dentils — — 1 
Fret dentils are charged per foot run © 
Common fillet dentils per foot run 2 
Frets to friezes to ditto per foot run 2 
Fluting 1 in friezes, 6 inches wide, per 

foot — 2 6 
Fluting upon facios per foot run o 8 

Flutings and beads in friezes are per 
foot 1 run — — 8 2 


As chimney- pieces are a particular work, 


the above prices are in general ſuch as ke 


the medium, both with reſpe& to the maſters 
charging, and what ſurveyors allow ; I ſhall 
not enquire therefore too ſtrictly into their 
merits, becauſe they are ſo very tedious, and 
take much time to execute. 


2 . A YR YT wy EE INE” TORR” 
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LECTURE XLVIII. 


OF A CIRCULAR SPLAYED SOFFITE IN A 
STRAIGHT WALL. 


Circular ſplayed ſoffite in a ſtraight 
wall hath no great difficulty, when a 
proper curve is found for the ſtiles ; the fol- 
lowing method is without exception. 

Firſt, draw the lines by the ſplay of the 
wall till they meet at a point; afterward 
transfer the length of theſe lines to another 
place; and having divided the circle of the 
arch into equal parts, and transferred them on 
to a ſweep ſtruck by the above radius, the 
ſtile is found; when bent round, it will be 
the exact curb for the outſide of the wall; 

then ſet off the ſtile, and 0 as in Erker 
circular work. | 


LECTURE XLIX. 


A CIRCULAR S$PLAYED SOFFITE IN A 
_ CIRCULAR WALL. | 


Ac Circular ſplayed ſoffite in a circular wall 
is upon the ſame principle as the above, 
though it require more Judgement 1 in the ex- 
ecution. : 


- EXAMPLE 


Firſt lay down the curve of the wall, with 
the pay of the jambs, and transfer them as 
before ; 
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before; then divide the circle into any num- 
ber of equal parts, and transfer them to the 
curve ſtruck by the centre, from the ſplay of 
the jambs; afterwards draw the lines all to 
the centre; then draw a ſquare line cloſe to 
the front of the out ward curve of the wall; 
and, having drawn the arch a little below the 
windows opening, continue lines perpendi- 
cular from the parts the arch was divided 
into, to the ſquare- line laid cloſe to the curve 
of the wall, and the ſweep ſtruck by the cen- 
tre and ſplay of the jambs, which will give 
the points for tracing the curve; this when 
held upon the ſplay, and bent round, will ex- 
actly anſwer the purpoſe: the outſide being 
once got; - proceed with the beſt advantage. 
Things of this kind very rarely happen; 
when they do, they ſhould be put into the 
hands of men of great experience, and ſound 
judgement. No reaſonable value can be fixed 
to this work: the method is to meaſure them 
four times; but this is too little at the com- 


mon prices. This method will do in point 


of ſtuff; but if the work be framed, the 
prices ſhould be per foot 1s. and ſubject to 


the above meaſurement. In jobbs of this 


kind, the ſurveyors are obliged to learn the 
quantity of materials and labour of the ma- 
ſters, and ſettle a price accordingly. | 


ac 
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LECTUAKE 


# 0F DRESSERS. 


RESSERS ſhould be always made of 
white deal very clean: there 1 is nothing 


required i in theſe but their value. 


The maſters charge for two inch dreſ- 
ſers per foot — 28 
Surveyors allow from 15. to — 


The materials are worth per foot 
Labour to ditto 4d. therefore 1s. per 
foot is very reaſonable — 
Columns to ditto are worth per foot, 


3 by 3, per piece — 


Maſters charge for ditto from 15. 6d. 


to 


—— — Ps; 


Drawers are worth per foot, of deal 


Runners to ditto per foot lineal 
Shelves to dreſſers are worth per foot, 
of whole deal — — 
Common horſe- plane cornice to ditto 


per foot run — — 


07 Slit-deal Linings. 
All ſlit-deal linin gs are worth per yard, 


of white deal, ploughes, tongued, 
and beaded 2 25 


2 7 


8 
118 

2 
o 6 
111 0 
1 6 
2 0 
0 7 
0 28. 
I 7 
i 
2 2 


Ditto of whole yellow deal 3s. 1od. or 4 © 
Brncheting 
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S. d. 
Bracketing to plaſter cornices per foot Et: 
run 5d. if 6 inches ſquare; if but 
4 inches ditto ——, 4 


Lern 
OF TORUS-SKIRTING. 


* US-Skirting i is worth per foot 70 

Ditto to ſtairs double meaſure. 

As there is a difficulty in putting this up 

to ſtairs, I ſhall give my learner a method, 
which, if he purſue with accuracy, he will 

in this point never err. | 


EXAMPLE | 


- Firſt make two templets, one with the no- 
ſing cut out, ſo that it may go cloſe to the 

riſer; the other the width of one of the higheſt 
ſteps made parallel; lay the ſkirting- board 
cloſe to the noſings of the ſteps: then with 
the templet againſt the riſer mark all the 
lines for the riſers, and with the parallel 
board ſtrike out the lines to fit upon the 
treads; obſerve alſo, if the covers be a little 


caſt, to ſet your compaſſes to the part, and 


from the top- edge of the board prick off the 
deficiency downwards; and having procured 
a piece of one of the nolings, mark on the 


board as is required for every ſtep; theſe ex- 


actly cut will fit at the very firſt time; if not, 
it is of little uſe; becauſe a ſecond ſcribing 
either 


9 
8 
I 


| Trunks of good yellow deal, well 
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either up or down alters the noſings and the 
general tenor of the whole, which cannot be 


any way ſo well executed as at the firſt time. 


. Of Trunks. 
S. 4 


pitched, are worth per foot from 
Iod. to — — 1 


LER C TUR E UI. 
OF CARPENTERS Wok K. 


b , es. Carpenters work muſt be al- 
1 lowed and conſidered as the principal 
ſource of ſtrength in every building, yet the 
practice of it is leſs irkſome and difficult than 
many other of the interior parts of a ſtructure, 
eſpecially in London, where it is a rarity to 
ſee what may be called a piece of good car- 
pentry work: not but there are many capi- 
tal jobbs in this branch, though they ſeldom 
occur, except it be in the country, at the 
manſion-houſe of ſome nobleman, or gentle- 
man, whoſe. chief pleaſure it is, to erect 
ſomething noble, to ſhew their regard for 
their paternal eſtates. N 
There is nothing very material in the prac- 
tice of carpentry, more than what demon- 


ſtrates itſelf by a drawing; I ſhall not take 


up my reader's time therefore with what he 


R e 
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may eſteem as trivial obſervations; but only 
give ſome few hints of the particular methods 
and properties, and proceed with the value 
and conſequence of materials. 

Firſt of foundations, as it is the carpenters 
buſineſs to fettle the particular under-filings, 
and ſubtraction, une the ſolidity of the 

round. 
With reſpe& to piles, orplanking; I would 

adviſe the builder to have a particular care both 
for the benefit of others, as well as his own 
work; and weigh well the conſequence of the 
ſuperſtructure by the intended ſize and height, 
in order, if poſſible, to prevent premature ſet- 
tlements, as well as the under conducts or 
conveyances of ſuillage, ceſs- pools for the 
ſoil, &c. that they likewiſe be in no- wiſe 
detrimental to the natural grounding of the 
foundation. 


When his mind is at reſt with reſpect to 


the baſis of his building, he muſt then turn 
his thoughts to the centring for the vaults. 
Theſe are of various forms; but the ſtrongeſt, 
in my opinion, is the circular; for if the 
bricks or ſtones to thoſe were cut wedge-wiſe, 
and diſpoſed in the form of an arch all from 
one centre, ſuch bricks and ſtones could in 
no wiſe ſink downwards, for want of room to 
deſcend perpendicular; becauſe all ſolid ma- 
terials muſt deſcend directly downwards, gra- 
vity having a natural tendency to the centre 
of the world, and nature performing all her 
wor ks by the ſhorteſt lines; neither can the 

butments 


P.... 
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butments of a ſemicircular arch ſuffer ſo much 


as one made flatter, becauſe the roundneſs of 


it will rather incline the weight to reſt upon 
than ſhove them out. . 


There is no difficulty either in the making 


or ſetting of centres, but what every man who 


hath ſerved a time to the buſineſs muſt natu- 
rally know; yet I ſhall not omit to acquaint 
my reader, "that the moſt familiar method of 
ſetting centres, is, to cut pieces of quarter 
equal to the length at the top and bottom, 
and ſet the bearers upon wedges, for the con- 
venience of eaſily ſtriking them; allo if the 
vault be groined, to keep them up conſider- 
ably in the middle, to prevent a defect in ap- 
pearance by the ſetting of the arch; a thing 


very common in arches or vaults of a great n 


ſpan. 
As ſome young men may be unacquainted 
with the nature of ſtriking out centres, the 


following is a certain method, for every part 
or portion of a circle whatſoever, 


BNA MPL Rs | 
Firſt draw a baſe line equal to the width of 


the arch you intend ; from the middle raiſe a 


perpendicular equal to the height, and like- 
wiſe continue it below the baſe line; then 


from the height to the point of half the width, 


draw an hypothenuſe, in the middle of which 


ſet to your ſquare, and draw a line into the 
perpendicular, which will be the centre re- 
quired: and ſo of every other circle. 


N 3 An 


\ 
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An elliptick may be ſtruck with a trammel 


for a rough arch; but the moſt exact and beſt 


method. is to divide half the width and'the 
height into any number of equal parts, and 
draw interſection of lines, Which will form 
the arch deſired. 

The centres being done, the next thing that 
requires . the carpenter's thoughts, is, the 
plates for the floors to reſt upon 1n the walls, 
which are of the greateſt ſervice ima inable, 
both with reſpect to ſtrength, and form in 
practice; alſo, if the building be of no con- 
ſequence, and require binding-poiſts, conſider 
well the nature of them, both with regard to 


ſcantling and diſpoſition, and that they by no 


means exceed 3 feet 6 inches apart, or 4 feet 
at the fartheſt, to prevent too great a ſcantling 
for the bridgings. . 
Ihe practice of this work is familiar; the 
binding-joiſts are mortiſed into the girder fluſh 
with the under ſide, and ſo much below the 
top as will allow the thickneſs of the bridgings 
to be equal with the top of the girder; the 
binding-joiſt mortiſed neat the under edge, 
for the cieling-joiſts at one end, and to. ſlip 
into a chaſe-mortilſe at the other. 
Partitions come next under our examina- 
tion, but reqyire no difficulty: the principal 


thing in partitions lies in properly placing the 
braces, ſo that they may in ſome meaſure ſerve 


as a kind of butment or ſtay one to another; 


where theſe are uſed, they are both of ſtrength 


in * the uppet floors, beſides which 


they 
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they are a tie to the building by the top rail 
being dove- tailed upon the plates, though this 


ſhould not be too frequently uſed, as being 
leſs ſerviceable than partition-walls; having 


mentioned theſe things, we will not doubt 
but the ingenious carpenter will, from the 
hints before given, remember the adjuncts of 


ſtrength and convenience, ſuch as bond-tim- 
bers, lintels, diſcharging- pieces, taſſels, &c. 
and have them ſet in their proper places, for 
the advantage of putting up his own work, 

and therefore turn our thoughts to the great 
conſideration of every building, which is the 
roof, and hath a two-fold meaning, both of 
equal conſequence. The firſt is, the juſt _ 
notion of the benefits intended, which is a 


| ſhelter or covering from the inclemency of the 
weather; the ſecond, the extremity of the 
properties of this covering, which requires 


ſome thought, that they may not be inconſi- 
derately applied either as too heavy or too 
light; both of which. I have in my lecture of 
ſtrength hinted at, the former having the com- 
mon objection of preſſing too much the under- 
work; the latter (though of leſs danger) 
being always ſubject to the power of a ſtorm. 
With regard to the height of the pitch of 
roofs, the natural effect of the climate ſhould 
be the only guide; for if the ſituation where 
we build be cold, and ſubje& to heavy falls 


of ſnow, the pitch ſhould be particularly 


higher, to give a fall to the gathering weight; 


though, I think, the common pitch, under- 


R 3 ſtood 
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ſtood by every workman, will be high enough 
for any part of this kingdom ; and ſomewhat 
under it will do for the cities and large towns, 
_ eſpecially for pan=tiles. 

The principal thing in the practice of roof- 
ing, is the ſcarfing, or raiſing of wall- plates, 
to find the length and backing of the hip- 
rafter, to contrive the truſſes that they may 
take part of the weight from the beams of the 
principals, and alſo be a ſhore to the length of 
the rafters; alſo, to lay out the different tkirts 
of the roof in ledgement, in order to find out 
the real length of every piece, as well! as the 
3 of ſtuff required. | 


LECTURE LIII. 


TO FIND THE LENGTH OF A HIP-RAFTER 
TO ANY ANGLE, | 


1 upon your drawing, lay down the 
principal you hip the roof to, and make 
a line through the middle of the plan, which 
is the baſe of the ridge; then draw the baſe- 
line of your hip; from this baſe- line, in the 
point of the baſe of the ridge, raiſe a perpen- 
dicular, and prick off the height of the pitch 
of the roof, from which prick, to the outward 
point of the baſe-line at the angle, draw the 
hypothenuſe, which will be the length of 
the rafter required; afterward ſet off the thick- 
neſs at the top and bottom, and you have the 
form of the hip- -rafter — the bevils at each 
end. 
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LECTURE EV. 


RAW aline acroſs the angle of the roof, 
parallel from each corner, at any diſ- 
tance; in the middle of this line (which will 
be upon the baſe of the hip) ſet the point of 
your dividers, and extend the other to the 


neareſt place againſt the inſide of the hip juſt 


laid down, then turn your dividers to the baſe- 
line toward the ridge, and make a mark, 
which being drawn to the outward points of 
the parallel line, will <a the backing of the 
hip required. 

I think it needleſs to fay any thing concern- 


ing the method of mortifing and tenoning 


roofs together, or of truſſing of girders, or 
ſcarfing of plates, ſeeing Langley and others 
have ſo Len defined 4 wels things; that an 
immediate recqurie to them will thew how . 
they are done, and, moreover, things of this 
ſort are always much plainer by in{peCtion 
than deſcription. 

It may not be amiſs to mention that tie- 
beams ſhould not be more than ten feet apart, 
and well pinned down upon the plates; the 
ſtrength. of a dove-tail being inſufficient for 
the ſtrength required; and that the pieces 
appropriated to tie the angles, be of ſufficient 
ſcantling, well pinned down alſo, to keep 
every part in due form, and adequate to the 


pu pole. 
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LECT U R E Ly. 
or THE PROPER SCANTLING OF TIMBER, 


8 Scantlng of. Girders 3 ivr 
Ft. In. In. 

812 92 by 8 

r r 

a | T2006 + 104 

F the length 118 13 12 


of a girder 20 


of fir „ 127 
| 24 15 13 
26 rern 
of Binding Foift. 
2 15 Ft. In. . | 
If their length) He 0 by: i 9 
be 8 > | 
115 — 3 


Obſerve, that no joĩſt ſhould exceed va - 
| foet | in length, and that it be laid 6 e in 
the wall, | 


Of Bridging Torfts. 

„„ 4 In. 

Tonka $3 3 yg 
woke. 


Common 
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Common Fhoriags where neither Binding or 


: B 1298 Jo s are uſed. | 
Ft. . In. 
7 . by 
Their ſcantlin 1 
Lese b. ſhould be 5 33 3 
FED 3 
E Of Fir Ream. 
Length. Scantling. But if of oak 
Wo In. In. In. 
r 
9 1 . 
* 12 13-0 44 16-20 
5 Principal 
Ft. | | In. In. In. In. : 
y 3 8 2+ 1 in 6 by 738 £5: 6 
ERS | SEES C--:*: 113 5 1 8 
| 82 46 ſhould be 10 12 8 92 
| If of oak at bottom. „ the top. 
7 1 | In. In. In. 
„„ 7 by 8 
* 8 9 


V 9 10 


Small 
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Small Raten. 
Length. Scantling. 
Ft. . 
8 7 by 8. 
12 ; 5 27 5 


Purlines in large buildings (where they are 
framed into principal rafters) ſhould be 9 
inches by 8; in ſmall buildings, when laid 
into the collar-beams, 4 by 523 raifing-plates, 
and all wall-plates ſhould be 9 by 5 ; lentils 
and, diſcharging-pices, 9 by 6; bond-tim- 
ber, 6 we 223 taſſels ditto. 5 


LECTURE IV.. 
or THE VALUE OF CARPENTERS WORK. 


T. moſt judicious method of valuing 

carpenters work, is to eſtimate it by 

the Brie foot at the following prices: 

. 4. 

All wü bones W and ather | 
large buildings, that require u 
ſcantlings of timbers, may be valued 
per foot cube for the timbers, at 6 
With a charge for the labour, ſuch 

as it may properly deſerve. 

For carpenters work done in large 
buildings of the firſt clals — 1 7 

Ditto per foot cube | 


2 


Ditto of the ſecond and third claſs of 


buildings — — 
To buildings of the fourth and fifth 


_ claſs, the timbers may be at per 


foot — — 


All bond timbers and lintels, per foot | 


cube at 3 es 


Labour to all common roofs to a ma- 


ſter is worth per ſquare — 
Ditto to kingpoſt roofs, with purlines 


Floors with binding and bridging- q 


- Joiſts are worth per ſquare 
All common floors at per ſquare 
All partitions at per ſcuatz . 
All timber framing is worth per foot 
cube for labour to a maſter, from 
42d. to — — 


All framings of timber, fuck as ſta- | 


blings, &c. planed, are worth per 
foot cube, labour only, to a maſter 


when of fir — — 
Ditto of oak — * 
Extra work of truſſing of girders at 

per foot run of oak — 
Ditto of fir . 


New oak framing at per foot cube 


» * 
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9 
2 
8 
8 
8 
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0 
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000 O 0 
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All old oak wherever E is valued 


at the price of new fir. 


# 
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The follrwing i is the Prijve and Value of Car- 1 
e W, ork by the Square. 
" 7 
F. raming of floors, ' with binding- = 
joints, and all materials of oak, from | 
2l. 1 5s. to — — 3 10 
when the timber is valued in ſcant- 
lings at 3s. per foot. 
Surveyors allow, when girder, bind- 
ing-poſts, bridgings, and cielings 
| = ditto, are, of oak, from 2/. tos. to 3 5 
Note, the materials to a ſquare of the 
above floor are worth, when the oak 
is cut to ſcantling, at 25s. 84d. per | 
foot — — 8 
Labour to ditto 10s. therefore 31. 55. 
per ſquare 1s as little as can 0 al- 
lowed | 
As materials of every kind vary in e- 
very county, I muſt beg my reader 
to abide by the labour in this par- 
ticular for the country, and value 
his ſtuff at a fair appraiſement. 
For floors of fir, with binding-joiſts, 


the maſters charge per ſquare from 

14, 10s. to — — 2 
Surveyors allow about — 1 16 
The materials at 1s. 6d. per foot in 

ſcantlings are worth — 4 
Labour to ditto 85. 6d. the price there: 


fore ſhould be about — x 18 
| For 
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For common * floors of fir, the 


maſters charge per ſquare, from 1/. 


$5 466701155 5:5 — 
Surveyors allow about the ſame for 


4. 


1 18 


theſe as the bridging floors; | be- 


cauſe the quantity of materials run 
near the ſame; the latter rather 


more. 


The price of theſe ene is not extra- 
vagant, when of fir, being g per ſquare 


at 


—— — 


The nett labour to em is about 6s. 


the maſters charge 


Surveyors allow 8s. 6d. which ſhould 


be the univerſal price for labour. 

For framed partition ſcantlings 4 by 3, 

the maſters charge per ſquare, from 

1/. to — — 

Surveyors allow per ditto — , 

The materials are worth, of fir, 125. 
the labour to a maſter 8s. therefore 
we will call it — 


Ditto truſſed partitions, labour is worth 


per ſquare — — 

All bond-timbers, lintels, diſcharging- 
pieces, &c.. are charged at 15. 9d. 
per foot cube. 


For framing of king- poſt roofs, with 


purlines, &c. per ſquare of fir, the 


maſters charge hw 7 MR 


Surveyors allow from 2). 1 55. to 


* 


11 
o 9 
13 
1 
1 2 
o 10 
3.10 
3 © 
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N = . 4. 
The mids per fades of this fort 


of framing are worth about 2/. 36. 
the nett labour 10s. the price there- 


fore ſhould be '— — 2 18 
The labour only of this work to a 
maſter is worth per ſquare O 14. 


For common roofs with a ridge=tree 
the maſters charge per ſquare, with 


all materials, from 1/. 1 56. to 3+ 0 


Surveyors allow according to pitch 
from 1/. 10s. tp 
The materials to a ſquare of this ſort : 
of roofing, with raiſing-plates, tie- 
beams, ridge, &c. are worth 1 6 
Labour to ditto to a maſter is worth 
gs. the price therefore is low enough 


Extra work to cafe of girders, 
beams, &c. at per foot run, of oak 

Ditto of fir, per ditto — 

Bridged guttering, of whole deal, is 
worth per foot ſuperficial 

Ditto with oak beareesä——- 

Rafters feet and eaves-boards for 
ſlate, per foot ſuperficial — 


For door caſes, framed of fir, rab- 
bitted and beaded, at per foot cube, 
maſters charge 

Surveyors allow from 25. 6d. to 


| on 
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The labour to one is worth per foot 
cube 1s. and the materials 4 by 42, 
to a door of 6 feet 6 inches by 3 
feet 3 inches, are worth 1s. 8d. 
the price therefore of 25. 8d. is 
little enough; the beſt way of 
valuing theſe is to meaſure them 
ſuperficial, at 4d. per foot. 
For centring for groins, per ſquare, 
maſters charge — 1 


| Surveyors allow from gs. to — 11 © 
The materials waſted, &c. may be 


valued at — — 6 © 
The labour to making, ſtriking, &c. | 
to a maſter is very well worth 6s. 


therefore the ſtandard is — 12 
Framed quarter-paces to ſtairs per | 
| es materials, from 8d. to 1 o 
Leading pieces of fir, per foot cube 2 0 


LECTURE LV. 
OF PLUMBERS WORK. _ 


LUMBERS work is all valued' by the 
long hundred or 11276. and bears price 
according as it weighs per foot, from 4/6. to 
12/6, ditto, being of different ſorts, ſuch as 


| ſheet lead, and milled ditto; the former is 


uſed for gutters, platforms, and the cover- 
ing of roofs; the latter for the ridges of 
houſes, hips, tops of eornices, &c. 


I think 
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I think it but of little uſe to enter here in- 
to the quality of lead (which is of various 
ſorts) ſeeing the plumbers have an opportu- 
nity of giving you what ſort they pleaſe. 


The plumbers method of doing their buſi- 


neſcs is to value their work at ſo much per hun- 
dred; and afterwards charge you the time for 
laying and finiſhing, which I think is a very 
weak as well as indolent method, and fit only 

to encourage their men in idleneſs. | 
. 

The price plumbers n Fi 715. to Ar 
the foot, is, from 10. 26. to 1 3 
n allowW 2 
The value of lead, conſiderin g din 
the melting, is worth per hundred about 19s. 
11. 25. therefore is ſufficient. I think it a folly 
in ſurveyors to allow more per hundred for 


lead of 10/b. or 1105. per foot, than 716, 


which is the general rule, let the Prombers 


cuſtom be what it will. 
The true and genuine method of valuing 


plumbers work, is, to ſtate the price. for ſheet- 


lead of any weight above 7/6, to the foot at 
i/. 3s. per hundred, which will allow 13. per 
hundred laying, and this is quite ſufficient. 


. d. 


Milled lead is of a thinner and finer 
quality, and ſhould be per foot 
laid and ſoldered at per hundred 1 5 © 

The price of cafting and laying lead | 
is from 3s. to — 9 3 8 

Caſt- 


J 


Ditto, + inch, per cock 
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Caſting old lead, and the loibers 
making up the deficiency 


Water-pipes, from 1 inch to 8 


inches bore, ſolder and labour 
included — — 


Rain- water pipes, and pumps, per 


hundred . 3 3 


Water- pipes of large bore per yard 


or hundred weight. 


The cuſtomary allowance by plum- 


bers for old lead is 14s. 
Saſh-weights at per hundred 
Solder per pound 82d. or 
The price of ſoldering water- pipes 


is 25, 6d. per joint to ——— 
One of 2 inch bore ies — 


. inch ditto — 
12 inch — — 
2 inches — — 
z inches — 
A inches — 
5 inches — 
6 inches — 
7 inches — 
7 inches 


All dimenſions between theſe bear . 


an exact proportion. 
The price of ſtop-cocks are per 15. 
Ditto, ſetting on ſolder and labour 


at per cock, of an inch and half 


diameter — 


8 


237 


O 


O 


„0 0 0000 0 


4 


O m4 


-> 


2 8 
OSN 


9 


00000000000 wo. 
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„. 


One inch ditto — 8 
Braſs cocks, of an inch and half 

diameter, with boſſes, ſolder, 

and ſetting on, per cock 8 
Ditto, of inch, per cock. — © 4 o 
Ditto, + inch, per cock — 0 3 0 


* 


LECTURE LII. 
or MASONS WORK. , 


H“ already ſaid ſo much of the 
principles and properties of building, 
I hope my reader will excuſe a diſſertation on 
Maſonry, as the volume 1s already ſtretched 
beyond the intended ſize. For it is a noble 
art, and takes its, date from the days of Jabel, 
the ſon of Lamech, who invented the firſt 
houſe of ſtones and trees. 

Maſonry hath in its practice every deknitive 
principle of geometry, and 1s not ſurpaſſed by 
any of the liberal arts. 

The way by which Maſons value their ſolid 
work, is, firſt to conſider the cubical mea- 
ſurement of the ſtone, and the work as ſu- 
erficial, reckoning nothing for what is not 
Ben! and accounting all ſtone under 2 inches 
as ſuperficial; what exceeds this ſize or 3 
inches, they reckon as folid meaſure, 


f 


Nor 


PA 


189982 


For 


The Univerſal BzrTIon BUiLDER. 259 
S. d. 


For key and aſhlet fronts, of Portland- 


| ſtone, the maſters charge per foot 
ſuperficial 


Surveyors allow from 15. 3d. to 


Beſides meaſuring the ſolidity of the 


key-ſtones, or bonds, which go 


8 through the wall, and are charged 


per foot cube —— 
The value of materials to a foot of key 
and aſhler work, conſidering the 


gawing and veins which are often 


detrimental in theopening of a block 


of ſtone, that cannot be ſeen before, 


is worth with materials for ſetting, 
per foot ſuperficial gd. labour to 
_ 1quaring, rubbing, fitting, &c. is 
worth 6d. the price therefore al- 
lowed by ſurveyors is not in the 
leaſt exorbitant at — 


Plain-work, ſuch as curbs to iron- 
rails, &c. are charged at per foot 


ſuperficial — 
The ſtone at per foot cube ies? 


Houſes for Iron bars, cut in ditto, at - 


+» 


per piece — —— 


Portland aſtragal ſteps are worth per 


foot ſuperficial — 

The jolidity of the Rowe as before. 
Ditto plain ſteps, per foot ſuperficial 
Portland coping, a foot wide, per foot 


6 — 


8 


O 


S & 


0 


6 


I 10 


8 2 Mouldings 
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Mouldings of Portland- ſtone, of all 


ſorts, at per foot ſuperficial 
Circular ditto 
The ſtone faced as ſolid. 


Slips and mantles to chimnies, of Pore: | 


land ſtone, are worth at per foot 


ſuperficial _ — 
nies with ſtone, per foot 


Portland labs at per foot 
Portland paving at per foot fy per- 


ficial 


The ſhafts of columns, of Part | 
4 
0: 


land ſtone, per foot ſuperficial | 
Baſes and caps to ditto, — 
Ditto columns fluted, and cabled 

of ſtone, labour only 

The ſtone valued as before. 
Dorick entablatures of ſtone at per 
foot ſuperficial 


Carving the capitals of Corinthian - 
and compoſite orders at per foot 


_ ſuperficial 
Italian marble at per foot cube 
Plain work on. ditto, as ſlips and 

mantles at per foot — 
Slabs of ditto at — 
Dove marble in ſlabs at per foot 


Mouldings of Chimney-pieces,&c. 
of any fort of Marble at per foot 


Ditto, ſuperficial moulding to chim- 


L. 
o 


O 


„ d. 
; 1 7 
19 
0 
I 8 
8 
1 0 
1 6 
1 2 
3 0 
- 


Pp, yy £3. ff 


1 


| 45 
ſuperficial, from 3s. 6d. too 0 5 
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0 


The marble valued extra. 
Marble, of different ſorts, muſt be 
valued according to its quality, 
and is from 1/. 1s. per foot 
cube to — SE S060 
Small mouldings of marble at per 
foot run, from 64. to . 
Portland geometry ſteps are worth 
per foot ſuperficial with ſetting o 10 © 
The ſtone for theſe muſt be valued 
at per foot — 
On account of the variety of 
blocks that muſt be opened be- 
fore they can be all got ſound. 


Fire- ſtone covings with materials 


at per foot ſuperficial _— "= PS OE; - 
Ditto in hearths per ditto — 0 1 1 
Purbeck ſteps, as per footrun with 15 8 
ſtone — 9 » 6 
Purbeck paving in random-courſes, 


at per foot e 
Old purbeck paving at per foot 
ſquared and new laid n 


The reader may perhaps wonder why I 
have not proceeded in maſonry with the va- 
lue and labour as in other work. I own it 
was my intent, but hearing of the laudable 
deſign now on foot of the maſters raiſing the 
mens' wages three ſhillings per week, I there- 
fore made the digreſſion, knowing well that 


8 3 their 
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their prices will not be in the leaſt extrava- 
gant when that is put in execution; 1 hope, 
therefore, as my whole motive is deſigned for 
the benefit of mankind, I ſhall be freed from 
all aſperſions in the above particular, by de- 
viating from my general plan. 


LS e run. 


OF ESTIMATING IN GENERAL. 


I. is almoſt unneceſſary to mention eſtima- 


ting in general, as J have been ſo parti- 
cular in all the component parts of a building, 
which might by the learner be eaſily put or 
compiled together; however, to prevent eve- 
ry argument that may be offered, touching 
my neglect, I ſhall propoſe the ſimpleſt and 
moſt conciſe method in my power, that the 
learner may have no doubt of my fully acqui- 
eſcing in every particular of my propoſals, as 
well as of my ardency to ſerve him in every 
article that occurs to my memory. 


Many ſurveyors have, or propoſe methods 


for eſtimating, by knowing the exterior di- 
menſions of a building, that is, gueſſing at 
the expence by the number of ſquares the 
Houſe contains; but this is a very uncertain 
rule, and can never be followed with any de- 
gree of certainty, unleſs all buildings were 
finiſhed in the ſame manner, and conſiſted of 
no other variations than the ſize of the ſtruc- 
ture; in ſuch a caſe a proper criterion * 

| WOE 5 5 
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be formed; but, as this never can happen, it 


is obvious that any examples of this nature 
laid dawn can only (like the artiſt, who pre- 
tends to the world, he hath a knowledge ad- 
equate to the uncertain changes of fortune in 
the calculation of lotteries) amuſe, without 


the leaſt benefit or advantage. - 


The only and general rule required in eſti- 
mating a building, is, to be well appriſed of 


the intent, both reſpecting the ſize of every 


part and particular, as well as the manner of 
execution; without a juſt notion of theſe prin- 

ciples, the greateſt judge in nature can only 
gueſs at the expence; theſe things being fixed, 
the drawings will point out the ſize of every 
part, and the prices before mentioned, ap- 
plied to every particular, according to the dif- 


ferent dimenſions, will form a near certainty 


for the whole. . 5 

If the learner have no drawings given, and 
only an idea propounded by the gentleman, 
what ſort of a ſtructure he would chooſe, and 
what expence he has ſettled within himſelf, 
that it ſhould be finiſhed after ſuch and ſuch 
a manner; let him firſt make a drawing of 
the plan and elevation (having previouſly ex- 
amined the ground for the conſequence of the 


under-filings) by which he will be able to 


come at the expence of the piling, planking, 
&c. if any be required; let him proceed then 
to take the value of the foundation, ſuch as 
digging and carrying away the earth, next 
the brick-work, ſtone, &c. in the foundation, 

1 which 
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which are eaſily calculated, as I have before wi 
obſerved, according to the height of the build- ple 
ing; then the expence of the -brick-work lu 
only, in the-baſement ſtory, is to be conſidered, thi 
with the outwardand inward walls, the vaults, 

ceſs-pools, &c. next the brick-work in the m: 
firſt ſtory, or ground- floor; and ſo from ſtory pr 


to ſtory, to the top of the edifice, topping of 


m. 
chimnies, &c. with all the arches, tiling, and th 
every other incident in bricklayers work. by 

Secondly, according to the ſize of the 
houſe, let him calculate the ſcantlings of the an 
different timbers in every ſtory for the floors, CC 
as well as the lintels, wood-bricks, diſcharg- he 
ing- pieces, bond-timbers, &c. what is mea- ca 
ſured cubical, and what by the ſquare, as ſi⸗ 
well as door-caſes, centres, both for vaults, fi 
openings, and apertures, not omitting the a 
trimmers, whether arched or coach-headed, tl 
roofing, plates, tie-beams; guttering, board- P: 
ing, rafters-feet, or any vacuum, where a n. 
piece of timber may be required. bi 
Thirdly, the faſh-frames' and ſaſhes, 0 
throughout the whole houſe. . r1 

Fourthly, the covering, whether lead, ſlate, 
F | | a) 
Fifthly, the joiners work in every room, 
on every floor, the quality as well as quantity a 
of materials, not torgetting the furring of L 
walls, floors, &c. bracketing to cornices, a 

lue, nails, and every other incident: like- 
. Wile, the ſtairs in every reſpect and part, ac- t 
cording to their bearings, whether with or c 


> without 


6 
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without carriages; nails, ſcrews, glue, tem- 


plets, cylinders, &c. the caſualty of removing 
lumber and other incidents, which may retard 


the progreſs of his practice. 


Sixthly, the plaſterers- work after the ſame 


manner in every room, with the gentleman's 


propoſals of ornaments, decorations, &c. 
making allowances for the inconveniences 
that generally attend the progreſs of the work, 
by ſcaffolding, &c. 

Seventhly, the maſons work both PWR 
and within, ſuch as ſteps, aſhlers, facios, 
coping quoins, ruſticks, pavings, Hoors, 


. hearths, jambs, mantles, coverings, caps, 


carvings, &c. all according to their different 
ſize and value; omitting nothing in this bu- 


| lineſs more than the reſt. 


Eighthly, the painters work all throughout 
the houſe; every floor ſeparate, and let every 
part and portion that hath variations be ſtrictly 
nominated : the number of times required to 
be done over, with obſervations of fronts, and 
other work that is paid by the foot, whether 
run or ſuperficial. 

Ninthly, the glaſiers work in every reſpect 
and part the ſame as in other branches. 

Tenthly, the carvers work alſo in every 
article, which mult be moſt ſtrictly conſidered 
in every point, becauſe of the great Spence 
attending this beautiful branch. - + 

Eleventhly, the plumbers work, both 
touching the capping of cornices, fronts, fa- 
C105, gutters, hips, vallies, fixtures, pipes for 

ſuillage, 
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ſuillage, pumps, drains, water-cloſets, &c, 
ſoldering and every other incident required. 


The fame of ſmiths work, pavers, &c, 


which will cauſe any expence. 


When theſe matters are all well noticed, 


ſum up the whole, to anſwer the ſketch given; 
if you run above the ſtipulated price, ſuch 
contractions in the mode of finiſhing muſt be 
made as will reduce your plan to the gentle- 
man's propoſals, if he will not be otherwiſe 
reconciled to what the purport of his inten- 
tion amount to. x 


Ihe beſt and moſt ſure way t 9 pe fa, 
and that to a ſtrict nicety in every particular, 


is to make drawings of every room and part 
with the ornaments prefixed, as well as the 
ſection, plan, and * of the whole: 
alſo, mark every room, and every branch to 
each apartment or floor; and in ſumming up 
the whole, take care to allow a ſufficiency 


for caſualties, that in the execution you may 


not greatly exceed the ſtipulated ſum, and 
thereby incur the gentleman's diſpleaſure. 


LE-CTU-R:E---LX. 
SCHEDULE OF PRICES TO TASK-MAST ERS. 
| Of Carpenter's Taſk Work. 
ING-poſt roofs with purlines S. 4. 


K Ke. and fixing on the irons at 
per ſquare — — 


Ditto common roofs per ſquare _ 6 6 
| Bridged 


WP MADOCAN,N HH 


2 DOMA-” 
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S. d. 
Bridged floors, with binding joiſts in- 

cluded, at per ſquare — 8 o 
Common naked floors per ſquare 5 6 
Cieling ditto per ſquare  — 6 6 
Truſſed partitions — 5 6 
Common partitions per ſquare 8 


Plates, bond-timbers, diſcharging 
Pieces, lintels, &c. at per hundred 


feet run — 34589 
Centring to vaults rough  — 4 6 
If groined _ —:. > 4-70 
Centres to apertures at per foot 0 14 
Bridged-gutters at per foot ſuperficial o 3 
Ditto vally-boards per toot > 8 
All framing in a building may be 
taken together at 4d. per foot cube 
taſk-work. | | 
Rafters-feet and eaves board per foot 
run — 5 ono Ws BY 
Framing the carcaſes of houſes per 
ſquare — — 6 6 
Door-caſes per foot — A 
If rabbited and beaded 939 
Bracketing to plaſter cornices run 0 12 
Clean dowelled floors per ſquare 17 o 
Second beſt ditto = Is 0 
Straight joint ditto of board $ o 
Ditto with battins — 10 0 
Folding- floors per ſquare — 6 o 
Furring-joiſts per ſquare — I: 
Liſting-boards per liſt — Oh, 
5 Doors 
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Doors ovlo and flat on both ſides per | 


foot — 
Ditto ſtuck on one ſide ſquare'b back 
Doors with fancy-mouldings quirked 


per foot — 3 
Aftragal-mouldings on the pannels to 
ditto at per foot run EHUD 


All window-ſhutters per foot ovlo, 


and flat, ſquare behind, hung ſingle 
Ditto hung double — 
If ftuck with a quirk moulding, 
Bead and fluſh behind, and Fofig 


double, are worth per foct © 


? Py on the e to 1 


ditto — 
Back-ſhutters framed A 
If bead and but hung double 
Plain clamped back-ſhutters per foot 
Framing linings - — 


Doors bead and fluſh, &c. both ſides, 


cr foot — — 
Ditto beaded on one ſide — 
Bead and fluſh ſhutters to outſide work 
Saſhes and frames with oak-caſings, 
ſoils, beads, &c. together 
Ditto with mahogany ſaſhes | 
Fir ſaſhes and frames together per 
foot — — 
Venetian and Palladian window- 
faames and” ſaſhes at per foot 


. Mouldings of all ſorts at per foot 


Columns at per foot — 


—— 


S. . 
oO 6 
* 
oO 7 
3 
o 6 
oO 7 
o 10 
0 2 
3 
* 
Oo. 28 
o' 3 
e 8 
98 
o 5 
* 
982 
O 5 
2 0 
5 6 
O 10 


3 | Pilaſters 


ri H mw. 


28 


2 — 2 5 2 [ip | 


— 


4 
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" Bp 


| S. d. 

pilaſters ditto — 5 8 

| Fluting columns, or pilaſters, che 18 
I flutes at per foot run, —— 00 1 
If cabled. as far as the length of ditto o 22 
Dorick friezes at per foot ſuperficial ,o 10 

Dorick blocks plain per foot 9506 

Raking ditto 4 0 8 

Ditto with enrichments — 2 6 
Frets 6 inches broad, per foot e 
Small frets per foot run — 2 ͥ̈6 
Fluting of facios per foot run . 


Friezes fluted and bead per foot run; 
the plane of the frieze at per foot 


2 
5 
v 


ſuperficial 
] The beads and flutes run | IRE » Lap. os 


73 The method of meaſuring ditto, | is 

5 to take the length of one flute, 

12. and multiply To number of flutes 

; in the frieze. 

| Terms to chimney-pieces per foot 

; ſuperficial 0:40 

J Gluing up lonick caps for carvers at 1 

Tv per plece 2-40 
Corinthian ditto per foot ſuperficial o 6 

2 Dado per yard „ 

ry Torus ſkirting per foot — 22 
Up ſtair-caſes double meaſure, 

5 Horſe-plane courſes per foot run 0 12 
O-gees per foot run 1 % a 


l — — — ¹˙ —˙ OG wo 


\ = - = =y > = 
= * 3 — > —äꝶ i — — de — 
ant. = — ll 1 9 2 4 
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1 
Dog-legged ſtairs at pet ſtor7x. 1 8 o 
Bracket ditto per foot ſuperficial o o 44 
Ditto with clean ſteps — o © 5 
Newels at per foot run — 0 0 4 
Strings at per foot ſuperficial 0:0. 05 
Balluſters per piece — 0 0 3 
If dove-tailed  —— 1 
Geometry - ſtairs moulded under- 
neath as the bracket, per foot 5 
Or per ſtep o 10 6 
Steps hung in the wall at per 8551 8 
The ſtring at per foot, if upon a | 
Circular or oval plan 0-7-0 


3 


There is a method of ating geometry- 
ſtairs without a ſtring, though they be not 
moulded underneath the ſteps. This is done 


by mitring the bracket, and fixing it to the 


end of every ſtep, before they are put up, and 


leaving them long enough to exceed the width 
of the under- ſide of the ſtep, ſo as that the 


ſucceeding one ſhall take and lie upon this, 


in regular form all the way to the top; after 
they ate up, you may ſhoot ſtraight the under 


edge of the brackets, which will appear like the 
under edge of a ſtring; you may alſo put up a 
fillet on the inſide, which will bear the ends of 
the laths, and be a kind of ſtiffening to the 
brackets, or artificial ſtring. = 

Theſe are much the cheapeſt of all . 


and may be done to any plan, with a 


a 225 


er 


nofings. 
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good appearance, by fixing a neat aſtragal 
moulding to the lower edge, juſt under the 

The learner is to obſerve, that theſe brackets 
need not be longer than will be adequate to 
receive the furrings, and the laths and plaſter. 
The reader will excuſe my making this di- 


greſſion, as I had omitted mentioning theſe 


ſort of ſtairs in their proper place ; however, 
I will ſhelter my negle& under the old pro- 
verb, that it is better late than never. 


| ; 8. 4 
Theſe ſort of ſtairs are worth per 
foot, labour only, when hung in 
the wall pk S 
Plain brackets to ſtairs per piece o 6 
Circular ditto 2-0 


Mahogany hand-rails to ſtairs to cir- 
cular plans, glued in thickneſſes, _ 
are worth at per foot ſuperficial 7 o 
The cylinder, either done by day, or 
allowed per foot, the run of the 


circular part of the rail — 0 4 
All twiſts to ſcrolls — 5 0 
Straight rail of mahogany — 1 3 
Ramps double meaſure, or — 2 6 
Deal ſtraight rail  _ — 1 0 
Twiſt to ditto — 4 0 
Shelves per foot 0 2 
Linings of all forts —— — o 27 

n 


All plain linings to door-caſes 


LE C- 


p > 4, a. a. SO > 4 — 


= l 
— n » = 


— 


— 


272. 4 Key to Civil drehiveffure 3 Org. 


6 —ͤ̃ oo 
— #% 


. $a; 


— Ee” 


Walls floated per yard — 


+ E Cc: 5 0 v R 2 LXI. 
or BRICKLAYERS TASK=WORK. 


| PHE Ho” wok to 7 all materials and ſcaf- 


folding. 1:39 3hbrk ri}. 1 F . d. 
Common wa fs per rod 1 3 0 
Chamber arches, rhombed, gavged, 

and ſet, per foot 97 
Ciel diese e 70 
Ditto to a niche per foot, — 0 
A circular arch u pon a circular * 

double meaſure 
Brick cornices, per foot ſuperficial 
Plain tiling per ſquare —— 
Ditto. i r — 


o O SO 


{nwnNnnyd 
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LECTURE IXIL 


OF e PASK-WORK. 4 


O th 


3 hs . 


LL 3 per yarxdgd 
Ditto walls with three coats on 
lathe 8 — 

Ditto two coats floated . 


Stucco per yard — 
All plain cornices per foot 

Ditto fully enriched — 
Common block cornices per foot 
Dentil ditto — — 


„„ 
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LBETURE Liam. 


of MASONS TFASK-WORK. $7 


\OMETIMES maſohs ſet their men 21 
Work, though it is but ſeldom; T fhall 
therefore mention two or three prices in parti | 
cular caſes, and which may be a better me- 
thod of calculation than what they generally 
g0 by in taſk>work: 
The mafons method of taking work: is by 


the piece in many jobs, as frontiſpieces, &c. 
but I think it rather. an irregular mode of 


proceeding, withqut one adyantage to recom- 


mend it. 


Frontiſpieces of the Dorick order, whey 


done by the piece, may be charged from 10 


to 12 guineas, according to the enrichments 
which are upon them; but the beſt way is 
to meaſure them by the foot ſuperficial, and 


value the different works after the following 
prices: 


S. d 
The columns at per foot a o 8 


Baſes and capitals per ditto 


2 

Fluting and cabling columns in Port- ; 

land- ſtone, the run of the flutes at 

per foot | & 5 
All mouldings at per . | 9 7 
Friezes to Dorick cornices per foot 5 + 
Mutules level at per piece 4 
ns. ditto —— 4 6 


TT. All 
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| S. d. 

| All the plain 8 per foot O 5 

| Portland ſteps per foot run oO 7 

| Geometry ditto, and ſet off, per —_— 

| run o 8 

Paying with Portland ſtone, per wo +8. 

| feet, from 5s. io —ç #7. 0 

| Purbeck in random-courſes per 100 4 6 

| Old Purheck taken up new ſquared, J 
| and re-laid, at per 100 feet | 3 9 on 
Key and aſhler fronts per foot : ' 0 4 m 
= - Foles e ee ee per e 12 raj 
| As ſeldomany other brabches are done taſk- 120 


work, I beg the reader, when he hath other | 

ſorts of work, and not thoſe above mentioned, 

| to have recourſe to the other parts of the book, 
| where the labour required i is proved, and get a 
as much as he can for them. 8 


ſhewn by 


% 
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ExfLA NATION of PLaTE A. 


Fichuan A repreſents the ground plan of 


a ſtaircaſe of circular diſpoſition, from 
the mode of executing which every difficulty 
may be gathered or ſuppoſed, that can occur 
in any fimilar circumſtance. 3 
Figure C, the templet, ſaddle, or cylinder, 
on which the hand- rail is to be glued, in ſuck 
manner as is deſcribed in my lectut̃e on weith- 
bee e ne Is 
B repreſents the profile of the ſteps, both 
in the height and circular part, with the hand- 


e 


rail. ſtretched | out upon, them. The ſha- 


dowed part in figure A-ſhews the diameter of 


the cylinder, and by drawing the perpendi- 


culat lines from the noſings of the ſteps, and 
joining them upon the cylinder, as is marked 
by the dotted lines, you will have the ſectio- 
nal line of the rail when laid upon the cylin- 
der. Obſerve the places where the want of 
diſtention, or the contraction of the covers to 


the winders againſt the circular part, leaves the 


two obtuſe angles; theſe muſt be ſoftened or 
rendered eaſy by interſection of lines, as is 
2 M. Take notice alſo, that 

theſe, are the places I have fo particularly 
mentioned in my lecture on thoſe ſorts of 
rails, to leave wood enough upon the breadth 
of the fineer for the ſide of the rail, as every 
thickneſs will gradually gather. 
e 


24 '# 
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Figure D is the plan of a ſcroll, on which 
are ſhewn the pieces of wood to be glued to 
form the riſing of the twiſt, which may be 
cut one way to the ſhape of the dotted lines 
in the plan before they be glued together. 
The figures E, F, and G are thoſe pieces to 
be glued to each other in the following man- 
ner: H repreſents the lower part of the 
ſtraight rail which forms part of the twiſt; 
as in figure H, draw the line @ 8, then fix 
your dividers in c, draw the arch line @ 5, 
which divide into four equal parts, and then 
dray lines as to the centre c, which will ſhew 
how much the twiſt falls in each reſpective 


piece: from hence you may gain the maxim 


of exactly matching the grain of the. wood, 


that when they are all united by glue and 


worked, they may appear as if the whole ſcroll, 
ſtraight rail and twiſt, were cut out of one en- 
tire piece; next draw the arched line in E, 
and transfer from 4 to 3 in H, to d in E, 
which will ſhew how much the twiſt falls in 
that piece. Then take from 4 to 2 in H, and 
transfer to e in F; this will ſhew the fall in 
dhe ſecond piece, Laſtly, take from 4 to 1 
in H, and transfer to fin G, which is the 
Iaſt fall; and muſt be glued to the level piece 
in the eye as 6 in figure D; when thus much 
is done, take the different bevils from the 


pitch- board K, and apply them to each piece 


at the inſide of the icroll, as 1 & 1, 2 & 2, 
3 & 3, 4 & 4, and keep them fair at the in- 
de as you glue them together, which will 

| | guide 
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guide the rail to a proper fall, and anſwer 


when elevated directly to the ground plan. 
The bevils being given both ways, after you 
have ſquared the outſide of the rail, bend your 
mould or templet round, as deſeribed in plate 
B in figure E, which will ſhew how much 
ſuperfluous wood muſt be taken off tle Back 


of the rail. I think it unneceſſaty to fay 
mote, as inſpection and a little practice will 


render this matter plain to any capacity. 
The next thing is the raking- mould in 

figure I, to draw which lay down one quartet 

of the ground plan of your ſcroll, as at gin 


figure I, then divide the under-edge of the 


pitch- board into any number of parts, which 
continue from the raking-line to the outſide 


of the rail as in 5 JA, &c, to the bottom of 


the pitch- board. | 

Next take from zi to i in your dividers, and 
ttansfer them to 4 x; take alſo g & and trans- 
fer to J 6, and fo on to all the teſt; and if you 


de doing this at large put in brads at each 


point, and bend round a lath fo as to form 
the ouſide, then proceed as before for the in- 


| fide, and your mould will be complete and of 


direct length, anſwerable to the ground plan. 
Though it be neceffary to point out theſe 
things to the learner in order to fatisfy him 


as to the priſtine elements of this piece of 


workmanſhip, yet I cannot help obferving, 
that a faking-mould is of very little uſe to a 


perſon who has any idea of the matter, as it is 


2 ftanding maxim with me, that the man who 
{ 1 has 
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Figure D is the plan of a ſcroll, on which 
are ſhewn the pieces of wood to be glued to 


form the riſing of the twiſt, which may be 


cut one way to the ſhape of the dotted lines 
in the plan before they be glued together. 

The figures E, F, and G are thoſe pieces to 
be glued to each other in the following man- 
ner: H repreſents the lowet part of the 
ſtraight rail which forms part of the twiſt; 
as in figure H, draw the line @ c, then fix 
your dividers in c, draw the arch line @ &, 


„ © # 


pitch-board K, and apply them to each piece 
at the inſide of the ſcroll, as 1 & 1, 2 & 2, 
3 & 3, 4 & 4, and keep them fair at the in- 
ide as you glue them together, which will 
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guide. the rail to a proper fall, and anſwer 
when elevated directly to the ground plan. 
The bevils being given both ways, after you 
have ſquared the outſide of the rail, bend your 
mould or templet round, as deſeribed in plate 
B in figure E, which will ſhew how much 
ſuperfluous wood muſt be taken off the back 
of the rail. I think it unneceſſaty to fay 
mote, as inſpection and a little practice will 

render this matter plain to any capacity. 

The next thing is the raking-mould in 
figure I, to draw which lay down one quartet 
of the ground plan of your ſcroll, as at gin 
figure I, then divide the under-edge of the 
pitch-board into any number of parts, which 
continue from the raking-line to the outſide 
of the rail as in 5, 12, &c, to the bottom of 
the pitch=board., e 

Next take from i to i in your dividers, and 
ttansfer them to 4 x; take alſo p & and trans- 


fer to / o, and fo on to all the teſt; and if you 


be doing this at large put in brads at each 
point, ahd bend round a lath fo as to form 
the ouſide, then proceed as before for the in- 
ſide, and your mould will be complete and of 
direct length, anſwerable to the ground plan. 
Though it be neceſſary to point out theſe 
things to the learner in order to fatisfy him 
as to the priſtine elements of this piece of 
workmanſhip, yet I cannot help obſerving, 
that a faking- mould is of very little uſe to a 
perſon who has any idea of the matter, as it is 
à ſtanding maxim with me; that the man who 

T 3 e 
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Figure D is the plan of a ſcroll, on which 
are ſhewn the pieces of wood to be glued to 
form the riſing of the twiſt, which may be 
cut one way to the ſhape of the dotted lines 

in the plan before they be glued together. 
The figures E, F, and G are thoſe pieces to 
be glued to each other in the following man- 
ner: H repreſents the lower part of the 
ſtraight rail which forms part of the twiſt; 
as in figure H, draw the line @ c, then fix 
your dividers in c, draw the arch line 4 5, 
which divide into four equal parts, and then 
dra lines as to the centre c, which will ſhew 
how much the twiſt falls in each reſpective 
piece: from hence you may gain the maxim 
of exactly matching the grain of the wood, 
that when they are all united by glue and 

worked, they may appear as if the whole ſcroll, 
ſtraight rail and twiſt, were cut out of one en- 
and transfer from 4 to 3 in H, to 4 in E, 
which will ſhew how much the twiſt falls in 
that piece. Then take from 4 to 2 in H, and 
transfer to e in F; this will ſhew the fall in 
the ſecond piece, Laſtly, take from 4 to 1 
in H, and transfer to fin G, which is the 
laſt fall, and muſt be glued to the level piece 
in the eye as 6 in figure D; when thus much 
is done, take the different bevils from the 
pitch-board K, and apply them to each piece 
at the inſide of the icroll, as 1 & 1, 2 & 2, 
& 3, 4 & 4, and keep them fair at the in- 
de as you glue them together, which will 
"guide 


2 ſtanding maxim with me, that the mari who 
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guide the rail to a proper fall, and anſwer 
when elevated directly to the ground plan, 
The bevils being given both ways, after you 
have ſquared the outſide of the rail, bend your 
mould or templet round, as deſeribed in plate 
B in figure E, which will ſhew how much 
ſuperfluous wood muſt be taken off tlie back 


of the rail. I think it unneceſſaty to fay 
mote, as inſpection and a little practice Will 


render this matter plain to any capacity. 
The next thing is the raking-mould in 
figure I, to draw which lay down one quarter 
of the ground plan of your ſcroll, as at gin 
figure I, then divide the under-edge of the 
pitch-board into any number of parts, which 
continue from the raking-line to the outſide 


of the rail as in 57 JA, &c, to the bottom of 


* 


the pitch- board. | 

Next take from i to i in your dividers, and 
ttansfer them to 4 n; take alſo þ & and trans- 
fer to Jo, and fo on to all the teſt; and if you 
be doing this at large put in brads at each 
point, and bend round a lath ſo as to form 
the ouſide, then proceed as before for the in- 


| ſide, and your mould will be complete and of - 


direct length, anſwerable to the ground plan. 
, Though it be neceſſary to point out theſe 
things to the learner in order to fatisfy him 
as to the priſtine elements of this piece of 


Workmanſhip, yet I cannot help obſerving, 


that a faking-mould is of very little uſe to a 
perſon who has any idea of the matter, as it is 


73 has 
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has the beſt eye, will ever be the firſt man at 
forming either a ſcroll or twiſt, or uy other 
difficult point in weith-rails. 


A brief DEFINITION of PLATEB. 


IGURE A in plate B is the plan of aq 
regular ſtaircaſe upon a ſquare opening. 


'B 3 in ditto ſhews the ſection of the two 


flights, with the manner of fixing the ſtrings, 
carriages, leading-pieces, newels, &c. and 
how to find the knees, and Krike out the 
_ ramps. _- 

To find the knees and ramps: Firſt draw 
a line to touch the noſings of the ſteps, as the 


dotted lines, then from that line to the back 


of your rail ſet off 2 feet 1 inch, or 2 feet 2 
inches ſquare, from the raking of the ſteps, as 
is '{hewn in the plate. Next, continue that 
line to the front of the firſt newel, as at a; 


likewiſe to the firſt newel upon the half. pace, 


as at b, then take the diſtance ac upon the 
firſt newel, and transfer it to & d; afterwards, 
apply the riſe of one ſtep above d. which 
will give the height of the ramp. 

10 find the centre for ſtriking the ramp; 
Furſt, continue the level line upon the top of 
the knee at pleaſure, as at e, then mark where 
the raking-line of the rail touches the front 
of the newel as at , on which place fix one 
point of your compaſſes and extend the other 
point to g, deſcribe the arch & which ſhe ws 
171 bounds of- the Graghecralls there place 

War 


S 
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your ſquare, and draw a line to meet at e, 
which is the centre for ſtriking the ramp. 


: 


How to draw a Scroll, as in Figure C. 

If the learner cannot execute this by Lec- 
ture XL, let him obſerve the following: 
Having drawn a large circle, as in C, equal 
to the width of two ſteps, draw an inner one 
equal to the ſize of the rail with the mould- 
ings; then divide the large circle into eight 
equal parts, ſo as to ſtrike one eight part at; 
one time, next draw the diagonal c, and 
having fixed your dividers in e, deſcribe the 
arc de, which arch line divide into 8 parts, 
and from the centre draw them through into 


the line 4 b, which forms the ſcale to dimi- 
niſh the ſcroll by in the following order: 


Firſt ſet your dividers from 5 to f upon the 


ſcale, and transfer it to 7, 0 upon, the great 
circle, which is the firſt eighth part; ſet them 
then from 5 to g, and transfer to p 9, then, 


b htor 4, and ſo on till you come to æ; next 
ſet your compaſſes in the centre a, extend the 
other point to / on the ſcale, and with that 

diſtance ſet the point upon o, then upon c, 
and make a mark upon the eye where they fall, 


which will be the centre for deſcribing the firſt 


eighth part from e to o, after this proceed 
with the next in the ſame manner, ſetting 
your compaſſes from the centre @ to g upon 
the ſcale; draw the ſweep from o to q, and 
ſo from q to 5 in the ſame manner till you 

T 4 hays. 
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| have deſcribed the whole. The i inner reircle 
muſt be drawn in the ſame mannet, an 
from the ſame centres, only muſt ſtop at eac 
central line and not be contiued to the dotted 
lines. A little inſpection it is hoped will 
render this very familiar. 

D is the piteh- board, on which are right 
lines, as at = for the falling of the twiſt ; 
obſerve in & Where the twiſt begins, as at 10, 
and ends at 9, which girt with a line, or di- 
vide into patts with your dividers, transfer 
them with a ſttaight line as at 5 à in D; then 
take the pitch-board and apply to a, 48 in 
the figure, afterward divide the raking-litic of 


the pitch-board from & to r in any number of 


arts, and from e to 3 in the like number, and 
draw the interſections of right lines; which 
will form the curve for the fall of the twiſt. 
When the outſide of your rail is made to ſtand 
directly over your ground plan, app ply the 
mould & to 9 in plate C, w nich Will eden 
to e round the tall, the mark by tlie edge, 
and take off the wood ſquare from the out- 
fide; afterwards gauge Tor the width and 


. depth, and when cut away ro ies out 
whe” will be ny 22 5 Pe * 
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VVT 
| INTRODUCTION. 


. A RITHMETICK is a Greek word, and 
imports an art or ſcience that teaches 
the uſe and properties of figures, or the right art 
of numbering and denoting any given quantity 
with proper characters, and to expreſs them 
by words, which is called Notation. There 
are many kinds of Notation by which quantity 
is expreſſed, but what I mean in this lecture to 
treat of, is figural, or the manner of expreſ- 
ſing quantities by the ten Arabick characters, 
VIZ. I, 2, 3, 4, 5. 6, 7. 8. 9. O. 
Arithmetick is divided into three parts, 
two of which are properly called natural, and 
mhm é 
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Tze firſt is that kind of Arithmetick which 
is called Vulgar, and is the doctrine of whole 
numbers, and the moſt plain and eaſy, be- 
cauſe every unit, or one (which is called an 
integer) denotes or fignifies one Entire thing, 
or quantity, of ſome kind of ſpecies; as a 
ſtone, a rule, Ke. FIRM 
The ſecond, is the doctrine of broken 
quantities, or parts of units, or integers, which 
is called Vulgar-ftactions; and wherein the 
unit, or integer, is divided into a number of 
even or uneven parts: as for example, 


If a foot be the given or propoſed unit, or 


integer, and be divided into twelve inches, 
then one inch becomes a fraction or twelfth 
art ; two inches öhe-fixth, thfee-inches one- 
zourth part ther. 

This part of arithmetick may be conſidered 
either as pure, conſiſting of fractional parts 
only, each leis than an unit; fuch as quarters, 
halves, &c. or of integers and fractioffal parts 
intermixed; as one nd a Half; two and one 
third part of one, &c. F 
The thitd part, which is called Artificial, 
zs allo called Decimal-atithmetick, which is 
an artificial method of wotking fractions and 
broken numbers, in a different, and (by ſome 
thought) much cafier way than that of Vulgar⸗ 
„ %d%ꝙ/ꝙꝙ (( 
Docimals take theit name from the Latin 
Deren, or ten, into which every integer is ſups 
poſed to be divided; and in many caſes tr 
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parts, &c. Suppoſe one foot in length to ba 
an integer, or unit given, and let it be divided 


into ten equal parts, We then ſay the foot IS 
decimally divided; and if every tenth part he 


decimally divided again in the like manner, 


then the foot will be divided into one hun- 


dred parts, and is faid to be centsſimally di- 
„„ 1 1 e e 


LECTURRE IKT. 
5 ” = OF NUMERATION. . 
UMERATION is accounted the firſt 
LY po of Arithmetick, and is to know how 
to read a ſum of figures expreſſed in writing 


* 


or to write down any ſum to be expreſſed; to 


the doing of which there are four things ne- 
ceſſary; firſt, to know the number, which ws 
nine; ſecondly their ſhapes, which ate 1, 2, 
51.4.5: 6: 7+ 9. of which the firſt ed. 
ward the left hand ever ſignifieth one; the 
ſecond two, the third three, &c. thirdly to 
know the value of their places; laſtly, how 


their proper ſignification is attained thereby. 


The value of their. places is thus: When 
two, three, or more figures ſtand in one ſum, 
that is, without any point, line, or comma be- 


twixt them, as 321, that place next the right- 
hand where the figure 1 ſtandeth, is called 


the place of unity, or units, and the figure 1 
ſtandeth in that place for 1 only, and the 
1 PIT figure 
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figure 2, when it is found in that firſt place; 

ſtands only for 2, and ſo of all the reſt. 
But in the ſum 321, above expreſſed the 

Sobre! 2 in the ſecond place, and every 


place, contains the value of that place before 


towards the right hand ten times; therefore 
the figure 2 doth not in this ſecond place ſig- 
nify 2, but ten times 2, that is 20; and ſo 
the figure of 3, if it had been in that ſecond 
lace, would have ſignified ten times 3, that 
is, 30, but being here in the third place, it 
ſignifies ten times 30, that is, 300, and ſo 
the whole ſum 321 is to be read three hun- 
dred and twenty one. 
It is hereby ſeen how their proper 1 . 
tions, which were three, two, and one, are 
altered by being thus placed, and the ſum, 


which would — have been ſix, is three hun- 
dred twenty and one. 5 
In like ſort, if there had 3 more places, | 


as ſeven, the value is quite through increaſed 
ten times, by being a place more towards the 


left hand, as in the ſam 1111111; the figure 


1 in the ſecond place ſtands for ten times one, 
that is, ten; in the third for ten times ten, 
which is one hundred; in the fourth for ten 
hundred, which is called a thouſand; in the 
fifth for ten thouſand; in the ſixth for ten times 
ten thouſand, which is an hundred thou- 
ſand; in the laſt, or ſeventh place, for ten 
hundred thouſand, which is called a million; 


and f ſo on, if there were more places. Ob- 
| | ſerve 


mh © *% fs pb on, of of op bg dt 
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ſerve the ſame order to inflaity beyond all 
earthly value. 

Now, to read hike readily, nk a och 
over the place of unity; another the third 
from it, and over every third, ſtill towards 
the left hand; for ſo thoſe points will be over 
the places of units, thouſands, and millions; 
and then beginning at the laſt figure that is at 
the left hand, read one million, and becauſe 
the three following towards the right ſignify 
properly one hundred and eleven, but the 
prick belonging ta them lying in the place of 
thouſands, call it one hundred and eleven 


thouſand; and the three remaining being uns 


der the point over unity, fignify one hundred 
and eleven; but all three points, read toge- 


ther 1 in one ſum, make one million one hun- 


dred and eleven thouſand. one hundred and 
eleven. 

In like manner, if this number 87654352» 
were given to be read (according to the for- 
mer direction) make pricks over every third 


figure, beginning with the. firſt figure to- 


wards the right hand (which is the place of 


| unity) and. then your number will ſtand thus, 


876 54352; then for the ready reading of 
. — (becauſe the third prick ſignifies mil- 


lions) call all the figures toward the left hand 


from that prick, millions, which in the ex- 
ample are 8 and 7, begin and ſay 87 millions 


654 thouſand 352, which at length are eighty 
ſeven millions fix hundred and "_y four thou- 


ſand 
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find three hundred and filty _ 400 fo bs of 


| _ W number. 


erung LV 


oF ADDITION; | 


DDITION is the gathering of tice: 
ing of two or more furs, either of one 
of of divers denominators,into one fum, which 
is called the aggregate, total, or grafs ſam. In 
addition of numbers of one denetnination , the 
order is to ſet the numbers to he added, one 
direMy' under the other; that is to ſay, units 
under units, tens under tens, hundreds under 
| hundreds, e under thouſands, Þ 
| „ 
Aetyg ks your numbers to be added 
In due order one under another, draw a line 
under them, and begin at the lowermoſt fi- 
guretoward' your right hand, and add that to 
the next figure above, and the ſum of them to 
the next figure above that, proceeding i in this 
order till you have added the line together ; 
which when done, conſider how many tens 
are contained in that line; and for every ten 
carry one to the next column; but if there be 
ay odd * 2 muſt ſet them down be- 
neath the ke, juſt under the line you have 
rear together; n thus finiſhed the ad- 
dition of one line, proceed to the next; and 
from thence to the third, and ſo forward be 
there never fa many, The _— will 
make this plain. 


= 


c D A N Bn 


The Univerſal Bxir isn BuII DER. 289 


; \ 


" Example the firſt, of whole Numbers. 


Let the ſeveral ſums given to be added be 
9874, 6436, 1423, 6788; having 
thus placed them under one ano= 9874 
ther, as in the margin, draw a line 6436 
under them; then begin your ad- 1423 
dition to the lowermoſt figure to 6788 
the right hand, ſay 8 and. 3 is —— 
eleven, and 6 is ſeventeen, and 4 24521 
is twenty-one, there is 2 tens and _ 
I remaining, I place the 1 under the line, and 
carry the two tens to the next row, ſaying, 2 
which I carry and 8 is ten, and 2 is twelve, 


and To fifteen, and 7 is twenty-two, in 


which row there are two tens to carry, and 2 


remains which I place as before; again pro- 


ceed to the next column, ſaying 2 and 7 is nine, 


and 4 is thirteen, and 4 is ſeventeen, and 8 
is twenty-five, ſet down five and carry two 


again to the next, ſaying, two I carry and 6 


is eight, and 1 is nine, and 6 is fifteen, and 
gis twenty-four, which ſet down under the 
margin ; ſo the aggregate or groſs ſum is 


twenty-four thouſand five hundred and twen- 


ty-one. | 
In the addition of divers denominations, 
this is to be obſerved, viz. place all the num- 
bers of the ſame denomination one directly 
under another, as inches under inches, feet 
under feet, yards under yards, ſquares under 
* U „ — jus; 
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ſquares; then draw a line under them, and 
begin your addition with the ſmalleſt number 
or leaſt denomination firſt,, always obſerving 
how many times the next greater denomina- 
tion is contained in that leaſt; and for every 
time carry one unit to the next place, as be- 
fore you did the tens, taking care to ſet down 
the remains if any be; then add the next de- 
nomination, together, taking care how often 
the next greater denomination is contained in 
that, and ſo proceed be they ever ſo many 
from parts to inches, inches to feet, feet to 
yards, yards to ſquares, rods, poles, or perches. 
As all the parts of addition are built upon 
the ſame reaſon, ſo the method of pointing 
may ſerve as a general rule, when any deno- 
mination is to be added, and this may be done 
without defacing the figures. 


EXAMPLES. 


| Let the ſeveral denominations to be added 
be ſet down as in the margin, ſuppoſe the 
work of different rooms done be as follows : 


Yds. Ft. In. 
To dado on the ground floor 127 7 6 
To ditto one pair of ſtairs 3 


39 
Proceed and begin at the inches, ſaying, 3 
and 6 is nine, which I write under the inches, 
and as 9 inches is leſs than a foot, you have 
| | nothing 


3 
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nothing to carry to the next denomination, 
but ſay 5 and 7 is twelve; now as nine ſquare 


feet are a yard, you muſt ſet the remainder 
three under the denomination of feet,and carry 


one to the next column, ſaying, 1 and 6 is 
| ſeven, and 2 is nine, which ſet down and ſay 


1 and-1 is 2, which makes 290 yards 3 feet 
inches, 
A ſurveyor having meaſured and ſquared 


the different dimenſions of brick- work, ſet 
them down for addition as 8 follows: "op 


* | e 44 Rods Ft. 
To foundations, vaults, Ke. 
The ſeveral walls in the firſt ſtory g# bo 
Ditto to the ſecond— 
 Attick-ſtory — 6 94 
Gable-ends and chimnies — 11 
1 


The reader is to abſerve that arodof brick= 
work is 272 and 2, therefore he muſt prick 
at 272 feet; if not ſo much, ſet down:the 
remains of feet, and add up the rods, and 
theſe examples may ſerve for every thing elſe 
of whatever denomination. 


U 2 | Addition 
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Addition of Feet and Inches. 


5 9p "fel 
53 ©] Note, for every 12 inches 
22 , 75 catry one to the feet. 
& 9 
178 10 
Addition of Yards Feet and Inches. 
Yds. Ft. In. * - 


7.4 3 1 ſoat every nine feet you muſt 


12 9 4 INote, as nine feet ate a yard, 
23g 0" 2 | carry 1 to the yard as in the 
8 | 


— example. 
„ ng © inn 
Aadition of Lime and Sand. 
#99 Hun. Bags. 3 
Collect intoſ 3 14] Rule, for every 25 
one ſum theſe} 4 ob } buſhels carry one 
ſeveral quanti-] 5 12 | to. the hundred,, 


ties of lime;viz{ 3 13 3 which add as in- 
a — nmr tegers. 
16 20 


* 


Note, twenty-five bags, which ought each 
to be a buſhel, is accounted one hundred of 
lime in London; and in many countries 30 
buſhels is called a load, of 


mm, on 6 


aſt 
he 


25 
One 
d,, 


1n- 
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V Sand. 


Loads. Buſhels. 
Collect into ſ27 9 Rule, Ce 
one ſum theſe! 26 buſhels carry 1 
ſeveral quanti- 29 4 to the loads, and 
ties of ſand. {16 18 add them as 


— whole numbers. 
100 1 
Note, a load of ſand is 18 heaped baſhals, 


Addition of Bricks. 
Loads. Bricks. 


Note, 500 2 148] Rule, for every 


bricksareaload, | 6 193 | 500 carry 1 to 


add theſe ſeveral? 4 050 { the loads, and 
quantities into 240 add them as 


one ſum, viz, —— Whole numbers. 
20 131 
of Timber and Plants. 
Yds. 


Collect into ſ 7 = 9 For every 50 carry 
one ſum the ſe- 5 40 | one to the loads, 


veral quanti- 5 23 | and add them as 
ties, VIZ. 14 129 whole numbers. 


26 08 
Note, 50 feet ſolid make one load. 


U 3 | Of 


294' AKE to Civil Architecture; or, 


Of Solid Yards. 
Yds. | 1 


Note, for every 27 carry one 
to the af drop | 7 


21 O 


Having done ſo kk af addition, I hall 


conclude the lecture with this obſervation, 
that one load of earth is one ſolid yard. 

A hundred weight of lead, nails, iron, &c. 
is 112 pounds; a hundred weight of deals or 
nails ſix ſcore or 120/6. 

A bundle of five feet laths 100, and of 4 
Fit ditto 120, which ſhould be 1 inch and 
broad, 'as it is expected a bundle of laths of 
whatever length is to cover the ſame; for 


what is wanting in length is made vp in 
number, 


% 


LE C- 


5 
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L £0. TU RE LEVI 
$UBTRACTION. 
Of Feet, Inches, and Parts. 


Et. In. Or. ß . 
From 274 7 2 3 £4 
Taxe” 159-:.4:,2--: 42 6 


* 


% 2 T #0 
Note, that in inches you borrow twelve. 


Subtraction of Yards, Feet, and Jong Inches. | 


Yds. Ft. In. Yas Ft. bn. 
M70 „ $-——< 
„ 4 2 1 
8 3 4 09 11 


Note, as you borrow 12 at the inches, 
and carry one to the feet, ſo you borrow 3 
at the feet and carry one to the yards. 


h Subtradtion of ſquare Y. ards and ſquare Feet. 


Yds. Ft. . 
47 £ 82 7 
30 9 43 
10 5 „ 38 8 


Note, here at the feet you borrow q and 
carry one to the yards, becauſe 9 ſquare feet 
make a ſquare yard. 

= Sub- 


| Z 
* 
- 
. 
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Subtraction of folid Yards, 
.. Yds. We. - 


55 1 78 BD + 
J 0 
11 - 15 | | 24. 25 


Here, as 27 feet is a yard ſolid, ſo you bor- 
row 27 at feet, and carry Þto the yards. 


Of Squares of Flooring, Sc. 


Square feet. Square feet. : 

94 11 26 4 
13 72 19 40 
go 309 „ 2 


Here, as 100 ſquare feet make one ſquare, 
ſo at the feet you borrow 100, and carry I to 
the ſquare. | 


As there is nothing more in ſubtraction to 


be obſerved than the denominations of which 
you borrow, I ſhall think theſe examples ſuf- 
ficient, and proceed to multiplication. - 


LE C- 
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LECTURE LXVIII. 
oF MULTIPLICATION. e 


F ULTIPLICATION is that part of 
arithmetick which teacheth how to 
| increaſe one number by another, ſo that the 
ö number produced by their multiplication ſhall 
contain one of the numbers multiplied, ſo 
many times as there are units contained in the 
other. 3 N 
Multiplication may fitly be termed a com- 
pendium of addition, for that it performeth 
at one operation the ſame which to effect by 
addition would require many. For inſtance, 
if it were to know how many 4 times 8 is, 
to perform this by addition I muſt ſet four 
figures of 8 one under another, and by adding 
them together I ſhall find that the total will 


0 contain 32. But this by multiplication is with 
1 far more btevity, as by examples hereafter 

0 ſhall appear. VVV 

3 Before you enter upon the practice of mul- 


tiplication; it is neceſſary to remember the 
product arifing by the multiplication of any 
of the nine digits by any other of the ſame, 
as readily to know that 3 times 4 are 12, 6 
times 7 are 42, 8 times 8 are 64, &c. &c. 

In multiplication it is neceffary to know 
the product of any two of the nine digits or 
figures; for which purpoſe the following table 
muſt be ſtudied till you have it by heart. 


4 1 MUL TI- 


J 


MurrIPTIICATION TABLE. 
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8 


| 1 203 4 5 6 = 9 | To II | 12 

Fer 
FE 
4] $12 1620 2428032 36 | 40 n 
BETTEN 455 55 | 60 

EFA 5460 66 72 
eis 304956 63 | 70 | 77 TY 
1 85 76 [ye 
9 f 87365 54/2 8190 90 156 
PSE 90 10 f 120 
Esse ges 99 [110 121 132 
12 24 36448602 8419011 o8 120 1 32 144 


cCand, the multi 
product. 


In multiplication three things or terms are 
to be obſerved, that is to ſay, the multipli- 


plier or multiplicator, and the 


The 


1 


X *'0 
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The multiplicand is the number to be mul- 
tiplied. The, multiplier is the number by. 
which the multiplicand i is multiplied. And 

The product is the number which is pro- 
duced by the multiplication of the multipli- 
cator and multiplicand together. 

Thus if it were required to multiply g by 
6, here 9 is the multiplicand and 6 the mul- 


1 tiplier, and theſe numbers multiplied make 


54, which is the product; for 6 times 9 is 
54, or 9. times 6 the ſame. 

In multiplication it matters not which of 
the two numbers is the multiplicand, or which 
the multiplier, for the product produced by 
either will be the ſame. . But the common 


way is to make the greater number the mul- 
ti Pplicand, and the leſſer the multiplier. | 


RULE 3 


The numbers to be multiplied ob be ſet 
one under another, viz. the multiplicand (or 


greater number) above, and the multiplier 
(or leſſer number) below; the laſt number 


of the multiplier under the laſt figure of 


the multiplicand; then draw a line under 
them, and having learnt the preceding table 


by rote, multiply every number of the mul- 
tiplier into every number of the multipli- 
cand, and ſet the ſeveral products under the 


line; then having finiſhed your multiplica- 


tion, draw a line at the bottom, and add all 
the products 1 and the ſum of theſe 
| Pro- 
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products will be the general product, as by the 
. TA: e will appear. 


Example the Firft. 


Let it be required to multiply 87 by 6; 
firſt, I write down $72, the multiplicand ; 


and under it 6, the multiplier; then 
under them I draw a line as in the 872 
margin ; 'then I multiply 6 into every 6 
digit of the multiplicand, ſaying, 6 —— 
times 2 are twelve; place 2 under the 5232 
line directly under the 6, and for the 

ten keep one in your mind to carry to the next 
figure; then I ſay 6 times 7 are 42, and one 
I carry makes 43; then ſet down 3, and keep 
4 in your mind for the four tens to carry to 
the next, ſaying, 6 times 8 are 48, and 41 
carry make 52, which ſet down, and the work 
. BS W and the product: is 52 32. 


Example the 8 econd. 


Let i it be required to. multiply 5753 by 24; 
ſet them down as before, and pro- 


ceed in the ſame manner, ſaying, 

4 times 3 are 12, place a under the 3755 
4, and carry 1; 4 times 5 are 20, 
and x I carry makes 21; ſet down 
1, and carry 2; then 4 times 7 
are 28, and 2 I carry make 30 
ſet down © and carry 3; then 4+ 
times ; are 20, and 3 I carry make 
23, which ſet down alſo; then be- 


gin with the 2, ſaying, 2 times 3 are : 6, 
which 


mn, A 


wy 5 Cu 13 © 
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which place under 1 ; then 2 times 5 are 10, 
ſet down an o, and carry 13; and 2 times 


are 14, and 1 I carry makes 15; ſet down 5, 


and carry 1 ſtill: then 2 times g are ten, and 
1 I carry makes 11, which finiſhes both the 
digits. This done I draw a line under them, 
and add the two ſums together, which make 
138072 as in the margin. 


Examples for Practice. 
43672 7643215 87462 
200 4003 100 
87344 22929645 8746200 
395728600 © = 
39595789645 _ * 


In the firſt example I have contracted my 


work by placingthe two of the multiplier under 


the unit of the multiplicand, which ſhould al- 
ways be done when the other figures to the 
right-hand are all cyphers. In the ſecond I 
make a contraſt by omitting the cyphers in 
the multiplier, and multiplying only by the 
3 and 4; but when this is done, you muſt be 
careful to ſet down the firſt figure of your re- 
mains directly under the place of your multi- 
plier. In the third example I have contracted 
my work by adding the number of cyphers 
in the multiplier to the multiplicand for the 
product, becauſe one neither multiplies nor 
divides. | | hg 

| Ex- 
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Examples for Practice. 

| Multiplication of integers may be performed 
without giving any trouble to the mind, by 
carrying on the tens as in the firſt examples 
ſhewn. Mind the operation, | 

Multiply 97643 by 4, as in the 97643 
margin; ſay 4 times 3 is 12, ſet 4 
down 12, as is obſerved 1 in the ex- 
ample; then 4 times 4 is 16, ſet 1 322112 
at top next the 12 to the left hand, 6846 
and 6 at the bottom under the ſe- = 
cond figure in the multiplicand; 390572 
then 4 times 6 is 24, which ſet 
down, 2, at the top and 4 at the bottom ; then 
4 times 7 is 28, which ſet down as the reſt 3 
then 4 times 9 is 36, which ſet down as be- 
fore, and add the two ſums together, and you 
will have the true product required. And 
this example will ſerve, let the multiplier 
conſiſt of any number of agures hatſoeyer. 


More 


80e 


8 
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More Examples A or Prater 


Let $3500 be multiplied Multiply 83047 


y. 24 as under.” © by TY. 
53568 33647 
mn. 33 
212232 „ 201121 

0204. 492 
1 Ons 20112 
e ous 4982 | 
128 5632 1 a 


Note, theſe examples are the ſame as the 
firſt, only twice repeated; obſerve, when the 
product of any figure is leſs than ten, place a 


| Cypher before it to the left as below, by the 


product of 2 in the firſt figure; if after it is 
leſs than 10, ſet the product at the ONO. 
and a cypher at the top. & 


In order to prove this, ob- 


6 


See the operation. ſerve the operation by 
the common wage 

78492 78492 

82 82 

110104 156984 

4688 627936 

563716 

6422 . 8 6436344 


6436344 | Having 
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Having thus finiſhed the multiplication of 

integers, the reader is to obſerve that there is 

this analogy in it, viz. as an unit is to the 


multiplier, ſo is the multiplicand to the pro- 
duct; for ſuppoſing one load of rough timber 


coſts 40 ſhillings, how much will 10 loads 
colt ? 2 On. 
| R Ul. E. 


If 10 loads be multiplied by 40 
ſhillings, the product 400 ſhillings, 10 
as in the margin, being conſidered as 40 
an unit, bears the ſame proportion to 
40 ſhillings, the multiplier, as 10 400 
loads, the multiplicand, doth to 400 
ſhillings, the product. | 


C ²˙ URFE EK 
or THE MULTIPLICATION OF DECIMALS, 


"Will not in this place treat upon the pe- 
culiar excellencies or antiquity of this ſort 

of arithmetick, but immediately proceed to a 
few examples, and then finiſh my treatiſe on 
multiplication with duodecimals, or what is 


vulgarly called croſs-multiplication with ali- 


quot parts. Multiplication of decimals, both 
in placing the multiplicand and multiplier, is 


the ſame as multiplication of integers, only 


When the work is done, you are to obſerve, 
with a daſh of your pen, to cut off as many 
ks places 


pr 


(% = TT JJ d 


© 


0 


The Univerſal BriTisH BUILDER. 30 5. 
places of decimals in your product, as there 


are places of decimals both in your multipli- 


cand and multiplier; and in caſe of want in 


your product, prefix cyphers to the left-hand. 


It may be well to obſerve, that it will be 


convenient to make that number the multi- 


plicand which contains the moſt places, 


though ſometimes it may perhaps be leſs in 


quantity; ſecondly, that if the multiplieand 
and multiplier be both decimals, that is, be 
both parts of integers, the product will be de- 
cimals; thirdly, if the multiplicand and mul- 
tiplier be mixed, that is, integers and deci- 
mal parts of integers, the product will be 
mixed; and, laſtly, if the multiplicand and 
multiplier be mixed, and the other be a de- 


cimal, the product will be ſometimes mixed, 


and ſometimes a decimal. | 


Example 1. Example 2. Example 3. 
3 FE Of Integers and Multiplicand mixed. 
Of Decimals alone, Decimals. Multiplier a Decimal. 


5764 4.3625 27-5402 
ON - %% on 
11528 ;; „ 
17292 43625 826386 
T. \ "ooze 


Ae * 


4219248 een, 6.4468 108 

In example the iſt, of decimals alone, the _ 
product is .4219248 parts of an integer di- 
i "* vided 
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- vided into 10,000,000, becauſe the denomi- 
nator of every decimal confiſts of as many 
places of cyphers annexed to 1, as there are 
places in the;decimals. 
1n example the 2d, there — peS 6 decimal 
places in the multiplicand, I have therefore 
cut off 6 places of figures from the product, 
and the product is 9 integers, and 292125 
parts of an inner divided into $0,090,000 
parts. 
In example t the d, I have cut off 7 places 
of decimals, 4 in the multiplicand, and 3 in 
the multiplier, and the product is 6 integers 
4468 108 parts of an Anger Arided into 
10,000,000 parts. bes 9% 


LECTURE LAX. 


OF DUODECIMALS, OR WHAT is VULGARLY 
| CALLED CROSS-MULTIPLICATION, 


A* in decimal-multiplicatiog the integer 
is divided into 10 parts, ſo in duodeci- 
mals it 1s divided into 12 parts, as a foot into 
12 inches, or a ſhilling into 12 pence; in the 
following example ſuppoſe the integers to be 
feet and the decimals inches; this kind of 
multiplication may be performed as well by 
taking the aliquot, or even parts of 12, out of 
the multiplicand (as will be immediately 
ſhewn) as by multiplying the multiplier into 
the multiplicand ; but before I proceed to 
practice, obſerve, that the aliquot (which are 


the 
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the even) parts of a foot, are as follow, viz. 
in 12 there are 6, which is the half of a foot, 
and muſt be ſo taken in the example; three 


times 4, four times 3, four times 2, fix times 
2, eight times 12, and twelve times 1. 
In this kind of multiplication there is a 


great variety; and as I think it the moſt fa- 
miliar, conciſe, and eaſy rule extant, for mea- 
ſuring, I ſhall give various examples for prac- 
tice, and leave the reader to take which he 
moſt approves of; but before we begin, ob- 
ſerve the following table. bt 
When the multiplier is multiplied into the 
multiplicand, note, 75 


Fieet multiplied by feet, give feet. 
Feet multiplied by inches, give inches. 


Feet multiplied by ſeconds, give ſeconds. 
Inches multiplied by inches, give ſeconds. 


Inches multiplied by ſeconds, give thirds. 


Seconds multiplied by ſeconds give fourths. 
8 Example mn. 
_ Here I multiply the 6 feet and 3 inches by 


4 feet 4 inches (which gives feet and inches 


for the product) ſaying, 4 times 3 is 12, ſet 


 & o under 


* 


the margin; next I multiply 
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o under the inches, and carry 


one to the feet; then 4 times Fe. In. Pts. 
6 is 24, and one I carty makes 6 3 © 
25, which I ſet down as in 4, 12 0 


6 feet 3 inches by 4 inches, 25. 0 


ſaying 4 times 3 is 12, which 2 1 


. 


0 


I ſet down under the place of — 2 


ſeconds or parts, as obſerved 27 
in the table, and carry one to 


the inches, ſaying 4 times 6 is 24. and one 
I carry is 25, which are 2 feet 1 inch, Weh 


ſet down as in the ran 


Example 2d, nt 3d. Example 44. 


Ft. In. Pts. Ft. In. Pts. Ft. In. Pts. 


erh EN, 


9 7 r % 0 
6 33 6 140 6 2 4 0 
57 6 G 27 0 0 % 9 0 0 8 
9 1 ‚ ‚‚ ‚ 1 6 
59 10 9 28 6 5 11 ao 
| 7 


. 


The following examples are another me- 
thod of multiplying feet, inches, and parts, 
by multiplying the multiplier into the mul- 


plicand. 


IS - 


ond pops „ fin, Wh _ 


„ „ Od. 


Qu 22 


— 


O-1 ©V 1 U W.4+ © 
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Ft. In. Pts. Ft. In. Pts. Ft. In. Pts. 


1 47 $6 5 $77:$40u* = ge 
0 4 in. o in. o din. 


th. _ th a 


5 5 6% $22" Of 220/28 "79 


Theſe examples may be uſed when you want 
to multiply feet, inches, and parts, by inches; 
or any aliquot part of a foot, -as in the above 


examples, which are 16 feet, 4 inches, and 6 


parts, multiplied by 4 inches, by placing the 
multiplier one place farther to the right-hand, 


and then multiplying as in whole numbers: 


the ſecond and third examples are the ſame, 


To multiply Feet and Inches by taking tbe 
Aliquot Parts. 


Now, ſuppoſing your dimenſion of ſeveral , 
rooms for mouldings, or any thing that! is mea- 
ſured by feet and inches, as in 
the margin; 263 feet 6 inches Ft. In. 
by 26 feet 6 inches; it would be 263 6 
too much for the head to ſay 26 26 6 
times 6, as in the firſt example; —— 
therefore I multiply the feet into 1578 o 
the feet firſt, ſaying 6 times 3 526 0 


is 18, ſet down 8 and carry 1 as 131 9 


in whole numbers; and 6 times 8 
6 is 36 and one I carry is 37, ſet — — 
down 7. and carry 3; then 6 6983 9 
times 2 is 12 and 31 carry is 15, 


which ſet down; then begin with the 2-laying, 


X «It 2 times 
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times 3 is 6, which ſet down under the mul- | 


tiplier as in whole numbers; 2 times 6 is 12, 
ſet down 2 and carry one; then 2 times 2 is 
4 and 1 I carry is 5, which is the whole. 
Now as they are multiplied into themſelves, 
inſtead of multiplying the feet and inches; take 
the aliquot part of a foot for the inches, which 
in this example are the half, being 6 inches, 


ſaying, the half of 2 is 1, which ſet down 


directly under the figure you ſo divide, and 
the remains, when there are any, carry to the 
next inferior part, as from feet to inches, 
inches to parts, &c. and every integer ſo re- 
maining muſt be reckoned as 12 from feet to 
inches, and the like from inches to parts, &c. 
But to proceed, I have ſaid the half of 2 is 1, 
then the half of 6 is 3, and the half z is 1, 
and 1 remains, which I carry to the inches, 
and call it 12, which added to the 6 inches 
in the multiplicand makes 18; then I ſay, the 
half of 18 1s 9, which I ſet down under the 
inches, and proceed to take half of the mul- 
tiplier 26 feet by 6 inches, in the multiplicand, 
which has not as yet been conſidered, ſaying as 
before, the half of 2 1s 1, and the half of 6 is 
33 the reader will obſerve, that the 6 inches 
in the multiplier were before taken, therefore 
place the ſeveral ſums in proper order as in 
the margin, and add them together, and they 
will make the product 6983 feet ꝙ inches. It 
matters not whether feet be firſt multiplied, 
or aliquot parts taken, ſo that their reſpective 
products be all duely added together. 


5 : Example. 


% ha od A 


— ĩͤ I 


* %s 
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Example. Example. Example. 

Ft. In. 1:75 Be 7 , PW. 
345 3 946 6 433 6 0 

6 24 44 33 „ of: 
200 © 3784 © 1299 © 0 
2440 © · 1 0 8060 0 o 
1 00141 I 0144 6 oo 
©0004. I 0022 0. d 4: 6: 
= o01t 6 © 


2699 @ 41787 1 


10223 4 6 


The above examples will, I hope, be plain 
enough by inſpection, and need no more than 
this obſervation, that if the aliquot part be 11 
feet 9 inches, or 7 inches, I take them at 
twice, as in. the laſt example of 7, Which I 
took at 3 and 4, being both aliquot parts of a 
foot, as before mentioned. 


= 


To multiply feet inches, and parts, by 


feet, inches, and parts, when the feet in the 


multiplicand and multiplier do not exceed 


twenty. 


X 4. RULE. 
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RULE 


Firſt, place the feet of the multiplier under 
the parts of the multiplicand, and the inches 
and parts to the right-hand, and proceed to 
multiply as in whole numbers; only with 
this difference, carrying 12 for the remains. 
—See the examples. 


Ft. In. Pts. 5 oh 1 In. pts. 


1 4a 6 1 
V 3 0 4 

FCC 

2 2 7 0 ee 

2 E 7 0 br 

$3 4 2 8 44.4 4 1.4 


Having thus given various examples of feet, 
inches, and parts; I ſhall only obſerve, that 


theſe being well underſtood will make the 


menſuration of either ſuperfices or ſolids eaſy 


and delightful to every capacity. As ſome 


works are meaſured by the yard and feet, I 
ſhall juſt give a little inſtruction in this ſort 
of meaſurement, and proceed to diviſion. 


Multiplication of Yards and Feet. 


Obſerve, that yards multiplied by yards 


produce yards; when yards are multiplied 
into feet, every 3 feet make a yard, and the 
4 remains 


A © & = _ 


Ti 


P 
v 


„ 
1 


9 DO 


+ © M4 we 
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remains more than 3 are long feet; what I 
mean by long feet, is, 3 feet in length, and 
1 broad. Feet multiplied by feet produce * 
parts of a foot; which are ſquare feet, 3 of 
which make a long foot.—See the example 
in the margin. 


| Firſt, the yards being mul- 463 2 
tiplied as integers, proceed to AAZ 7 
take the feet which I do thus, 

as one foot is one third of a 1389 


yard as aforeſaid, I take the 926 
third of 463 yards 2 feet, 926 
which is 154 yards 1 foot, B 154 x 
as at B; ſecondly, as 2 feet C 74 
are two thirds of a yard, Il D 74 
take the third twice of 223 — 
yards, which is 74 each, and 93551 1 
place them as in the margin; | 

and when added all together you have the 
true product, which is 93551 yards, 1 foot. 


LEe. 
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OF DIVISION. 


D VISION is the reverſe of multiplication, 
for that turns ſmall denominations into 
greater, but diviſion turns greater into ſmaller, 
and therefore is no more than a compendium 
of ſubtraction ; for as many times as the di- 
viſer can be ſubtracten out of the dividend, 
ſo many units are in the quotient. 

In whole numbers, of which only I mall 
yet ſpeak, Diviſion is the asking how many 
times one ſum is contained in another; and 
the number which anſwereth to that queſtion 
is called the quotient. Secondly, the number 


containing is called the dividend. Thirdly, 


the number contained, or by. which the divi- 


dend is to be divitiet is called the diviſor ; 


and as often as the dividend contains the di- 
viſor, ſo often doth the quotient contain unity; 
ſo that as multiplication is a compendium of 
many additions, diviſion is a compenatym of 
many ſubtractions. 

There are many ways by which this diffi- 


cult rule of diviſion may be wrought, but 


ſome much eaſier than others to be performed; 

therefore, as eaſe and perſpicuity are the fun- 
damental-principles on which 1 build all my 
deſigns, I ſhall endeavour, in this as well as 
every other lecture, rather to inſtruct the ig- 
norant, than point out new modes and ſtudied 


maxims, to acquire the ſelf- praiſe of the al- 
ready accompliſhed. 


5 Divi- 


1 ͤ v ˙— ade” as 


ms s „ an Ay „ A owes hes tweet co KI. — 


Reer 


an 


oy 
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Diviſion in general is performed by this 
analogy; as the diviſor is to 1, ſo is the di- 
vidend to the quotient; which I ſhall illuſ- 


trate by the following examples. 


Example the Firſt. 


m9 0 

If it be required to divide 100 | 436 | 4 
a floor which contains 4.36 400 
feet into ſquares, as one ſquare — 
contains 100 ſquare feet, * 


lace them as in the margin — 
436, the dividend, as at 3; 
then making a diviſion, place it at 100, as A; 
then make another, and placing it as at C, 
ſeek how often 100 is contained in 436 feet, 
which is 4 times; ſet down 4 as at C, for 
the quotient; multiply the 100 that is the 


diviſor by the quotient 4, ſaying 4 times o 


is nought, which place under the 6, and ſay, 
4 times o is nought again, and place an o 
under the 3, then ſay 4 times 1 is 4, which 
place under the 4 as in the example; then 
make a line at the bottom of theſe num- 


bers, and ſubtract from the dividend, ſaying, 


o from 6 and there remains 6, o from 3 and 
the remains are 3, and 4 from 4 you cannot, 
which leave 36 remains, that is to ſay feet, 
as in the margin; thus the work is 4 ſquare 
and 36 feet. In like manner is all diviſion of 


whole numbers wrought; at leaſt my method 
is ſo. 


Example. 
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Let 675 feet of dado, wainſcot, or any 
other ſuperficial work, that is meaſured by 
the yard, be brought into yards; as g ſquare 


feet therefore is a yard we di- 
vide by 9; place them as in 9 | 675 | 75 
6 


the margin, and proceed as be- 63 
fore; ſeek how often ꝙ can be — 
had in 67, and you will find 435 

it to be 7 times, which is 633 45 

note down this under 67, then, — 

making a line under them ſub- oo 

tract as before, ſaying, 3 from — 


7 and there remain 4, which | 
place in the margin, after this bring down 


the 5, and place that next the 4 to the right 


Hand, and it makes 45 for a new dividend; 
then ſeek how often g can be had in 45; 5 
times 9 is 45, which place under 45, the new 
dividend, and ſubtract as before, and your 
work is done, the whole being juſt 75 yards. 
Note, If the dividend confiſt of eight or 
ten figures, you muſt {till proceed till you 
have brought down all the figures in the di- 
vidend, as in the two foregoing examples. 
But fee the following. | CE 

Let it be required to divide 876 543 by 647. 
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z 


| E 'X .& M p LE s. 
49 | 564987 1 21530 647 ! 876543 [ 1354 


© abbot PL NETS: 2 
8 ein 
259 eo 
„ 2 | 
— 12. 
148 64399 | 3093 

147 e 2588 
bY | 50% 


LECTURE LXXIL 
OF CONTRACTIONS IN DIVISION. 


HEN the diviſor is 10, 100, 1000, 
or 10000, cut from the dividend the 

ſame number of figures to the right-hand as 
there are cyphers in the diviſor ; and the fi- 
gures remaining to the left will be the ** 
tient required; thus 6784 di- 
vided by 10, I cut off one 1,0 678 4 
figure to the right-hand as in — 
the margin, and the quotient 
IS _ and four tenths the remains, 


And 
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And if 984367 ſquare feet were to be 
brought intoſquares, or di! 
yided by 100, I only cut 100 ] 9843 | 67 
off two figures to the right : 
of dividend, as in the ' ++ 
. margih, and the work is done, which is nine 
thoufand eight hundred and forty-three ſquares 
and ſixty-ſeven feet. But ſee theſe examples 
by the common way. | 


Example 1. Example 2. 


10 | 6784 | 678 100 984367 | 9843 
60 ; 900 | 
ZR 843 

_ 800 
84 436 
80 400 
4 367 
— 300 
67 


And ſo of 1000, and alſo of 10,000. 
The way to prove diviſion is to add all the 


products reſulting in the whole work together, 


in the ſame order as they ſtand in the work, 
and the ſum of them (adding the laſt remain- 
der, if there be any) will be equal to the di- 

121 b vidend. 


buy „„ „ fn en deen an 


Ca. nt. hd a A 8 * 
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vidend. Or this way; multiply the quotient 
by the diviſor, and to the product add the 


remains if any, and if your work be true, 1 it 
am be the ſame as the dividend. 


LECTURE: LXXIII. 
Va ' DIVISION oF DECIMALS. | 5 


8 dividvn of whole numbers. is: the, hard- 
eſt of the four ſpecies of arithmetick, ſo 
the diviſion of decimals is the moſt difficult 
of the four kinds of decimal arithmetick; _ 
in this, as in the reſt of my undertakings, I 
ſhall endeavour to make it plain, eaſy, and 
familiar to the weakeſt capacity. 

The general varieties which happen in the 
diviſion of decimals are principally the fol- 
lowing; firſt, to divide whole numbers and 
fractions; ſecondly, to divide whole num- 
bers by mixed, or mixed numbers by whole; 
thirdly, to divide a greater fraction by a leſs; 
and laſtly, to divide a leſſer fraction by a 
greater. Diviſion of decimals is performed 
in every reſpect as whole numbers; only 
there is ſome difficulty i in diſcovering the true 
value of the quotient ; the following is a ge- 
neral rule. 

The places of decimal parts in the diviſor 
and quotient, being accounted together, mult - 
always be equal in number to thoſe in the di- 
vidend ; and therefore as many figures as are. 
cut off in the dividend, ſo many muſt be 

cut 
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cut off in the diviſor and quotient. Or thus 
cut off as many figures in the quotient as will 
make thoſe cut off in the diviſor equal to thoſe 


in the quotient ; with this obſervation, that 


if there be not ſo many in the quotient, to add 


cyphers to the left-hand, and alſo, that if 


your dividend be an integer, or have leſs cut 


off than is in the diviſor, to add cyphers to 
the dividend, till they be equal ; this general 


rule admits of four caſes. 
e ee 2" 27 47 Deb. 
Where the places of decimal parts in the 
diviſor-and dividend are both equal in num- 
ber, as in the example, where both diviſor 
and dividend are mixed numbers, then the 
quotient; will be all whole numbers. 


Example. 


4435326 5642-435 | 124 
5 | 45-3920 es 


I1 0983 
9 0652 


2 03315 
1 81304 


22011 


CASE 
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3 e U. 
Divide 6488 271 $73 | 6458-271 | 11.27 


by 37. an in thb 573 
margin; here; the — 
dividend is a mixed 728 
number, and the dict \ 374 
viſors are integets. ww 
and as here are 3 1552 
decimals in the di- 344 145 
vidend, and none in an ; 
the diviſog there- £49 R 3 
fore cut off 270 the ., +6088 

laſt 3 figures in the — 
quotient, and the va Sb, 
Fw oe will . 9! —— — 
W 

3 0 A 8 B, Gt OI 


Divide 84 k by. 0324. e | 17 | 26 
as in the margin 3 here 


the dividend is whole 1 
numbers, and thediviſor. - ': 1920 

2 decimal; and ſeeing 1894 
that 84 the dividend — 
conſift but of two places, 126 


I therefore add two cy- 

phers to it, making it 8400, thereby both di- 
vidend and diviſor may be made fractions; and 
by their being both of equal number of places, 
by caſe the firſt, the quotient is integers ; 


when 
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when there are not ſo many places of decimal 
parts in the dividend as there arg in the di- 


viſor, then annex cyphers to the dividend 
to make them equal, and the quotient will be 


all whole ends as in caſe the NN 5 . 


5 522 + # 


18 A8 E W "3 
Divide 4653 by 40 | 4655080 IL 612 

645, as in "the mar- . 

gin; now here the — 0 

dividend being inte- e 

gers, and the diviſor a 771 
decimal, to bring out oi — 

integers in the quo- TR 3 r 5 


tient add 3 cyphers 


to 4653, the dividend, and hi Wat is 41 12, 


and 120 remains; but if, after the diviſion is 
finiſhed, there are not ſo many figures in the 
_ quotient as there ought to be places of deci- 

mal parts by the general rule, then ſupply the 
defect by prefixin g cyphers before the figures 
produced in the quotient; as for example: 
divide . 421563 by 24. now here the dividend 
is a decimal, and the diviſors are integers, 
whoſe quotient is 125455 but as there are 
6 places in the dividend, and but 5 in the 

uotient, therefore according to the general 
rule I prefix a Cypher before the quotient 


17545, making it 017545, a is br m_ 5 


quotient NOONE] 0 


on 


I 24 | 


** 

r. 

A 4 
*. 


WW 
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24 1 ne 515 | 
24 


L 


of va Cw 


5 gy = - - — * 
; + #7 '£, > o * 4 * 1 . 32 k by 75 - N at a „ 
41 5444436 „ A811 N. ; * t# % » 
* - 47,5 # 
f 7 4 8 
1 0 * 8 > a 1 
7 inn 7 108 FR” pF 
-=— Fo © 5 - I i 3 19110 : 
_ — » 554 
2 f 1 4 


From the preceding examples it is to be 
obſerved, firſt, that when. the dividend is ſu- 


| perior to the diviſor, the quotient is either in- 
| tegers, or decimals and integers ; and laſtly, 
that when the diviſor is ſuperior to the divi- 


dend, the quotient is a decimal; and this, in 
both caſes holds good i in other examples. 


% 


"a | LE C- 
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LECTURE LXXIV. 
or REDUCTION. 


EDUCTION is nothing more than a 
two fold compoſition! of multiplication 

and diviſion, for the uſe of ehanging a quantity 
out of one denominatian into another, as a 
leſs into greater by multiplication; or a greater 
into leſs by diviſion: as for example; if it be 
required to know how many ſuperficial inches 


are contained in 7264. feet, multiply the feet 


by the number of inches-in a ſuperficial foot, 
and the product will be the contents required. 


EXAMPLE. 


7264 
ee 
29056 : 
7264 


1 
4: «4 = 
* * 
j . 
x „* „ . ; 4 4% 4 
4 #. 2. 7 q 74 : , My 
; 5 IO 6016 e ö : 
5 8 4 8 , 
. : : E 1 - - \ : 
> « * 0 39 at 8 ” 
1 


— 
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In 1046016 inches how many ſquare 
feet? To bring this to d Its former . you 
| aut Oe by 144. | 
8 1441 TOI (| 7264 

n 
| * 
- XD 


ik 


886 „ 


1 Fd 
(22007 

A8 there is no other difficulty i in this rule 
but to obſerve the denomination to which you 
are to reduce the given ſum or quantity, I 
ſhall not trouble the reader with any more 
examples of this ſort, but conclude with the 
following obſervation, that when we would 
reduce ſquares, rods, yards, feet, or any other 
| denomination, we muſt find out the two 
quantities, and reduce one by diviſion, the 
other by er 


„ E X- 


— 
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* F 
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„ e „ 


To reduce ſquares into t, multiply the 
number of ſquares by 100, the number of 
ſquare feet in a ſquare, and the product will 
be feet; to reduce feet into ſquares divide by 
100, and the quotient will be ſquares : to 
reduce yards into feet, multiply the yards by 


9, the ſquare feet in a yard, will be the num- 
ber of feet; to reduce feet into yards, divide 


by gz to reduce loads of timber to ſolid feet, 
multiply the loads by 50, the ſolid feet in a 
load of timber, and the product will be the 
contents ; to reduce ſolid feet into loads, di- 
vide by 50, the quotient is the load; and fo 
of any thing elſe, whether money or meaſure- 
ment; but this rule is ſo obvious, that it 
needs no more inſtructions. I ſhall therefore 
proceed to the golden rule, or rule of three 
in whole numbers. 1 


X » > #4 3 8 
1 W# 7 : — — * , 


LECTURE. "1x85; 


THE ones RULE; OR, RULE OF THREE | 


p 


OL DIRECT. 


H 18 f is one Geof the moſt aſcfal od. moſt 


ſimple rules in arithmetick, and for its 


uncommon utility, deſeryes a golden name; ; 
its uſe is when there are three numbers given 
to find a fourth, which thall have the ſame 
proportion with themas they have one to ano- 

h ther 


t 


„ w.;;̃ 6m a. ant.ans ̃ m at. © lh 
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ther; and is therefore properly called the 
rule of proportion. This rule is direct, in- 


direct, and compound 

Firſt, the fingle rule of e direct ande a 
fourth, number in ſuch proportion to the third, 

as the ſeeond 1s to the firſt; or, as the ſecond 
is to the firſt, ſo is the third to the fourth. 
But four numbers are in proportion, and call- 
ed proportional, hen as the firſt is to the 
third, ſo is the ſecond to the fourth; as, if 
there were given 2, 3, and 4, to find a fourth; 
which may be to 3, as 4 is to 2, that is, 
double; and that fourth number is 63 this is 
called the proportion direct ; and the rule 
whereby it is done, the direct rule. 

There is alſo another proportion which is 
called reciprocal ; which is, when as the firit 
is to the third, ſo is the fourth to the ſecond; 
as 3, 4, 6, and 2, and is; called the rule of 
three reverſe; by.dire& proportion, the pro- 
duct of the, two middle numbers. multiplied 
together, is always equal to the product of 
the firſt and laſt multiplied together, which 
ſerves not only as a proof, but as a ground of 
the rule, which rule here follows. ; 


* 


21 R U L E, 8 1 74 11 943 


23 


Malighy the ſecond term or number by the 
third, and divide the product by the firſt, the 
quotient will be the fourth number re- 


quired. 


Y 4 1 


j328 4 Key cui made er, 
- tot9 29714 3 bend r 
2 EXAMPLE... iq Io $f: 
and the hive numbers given hw, 45 33 
5 multiply 6 by 3 the product is 18; then di- 
vide 18 by 2, the quotient is 9, which is the 
fourth number in proportion with 2, 63 and 
33 for as 2 is to 3, ſo 3 times 2, which is 6, 
are to 3 times 3. Which make 9; and thus the 
8 18 being divided by 2, and the quo- 
ient 9, cauſe that the product of 2 into 9 
ſhall be alſo 18; and conſequently, if 2 be 
the firſt of the four proj ortional numbers, 


and 6 and 3 the two mid en, hes 7 is 


| | th v. 1 4. 1 
To Kue. when to uſe the direct or EF re- 
verſe rule, confider if more require more, or 
leſs require ſtill leſs, then uſe the direct rule: 
but if more require leſs, or leſs more, then 
uſe the reverſe rule. But this will be cafily 
underſtood by the following examples. x 


EXAMPLE L 


:: If the diameter of one circle be - 4 its 
circumference 22, what is the circumference 


of another circle whoſe diameter is 147 


Firſt, 
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Firſt, place your num— 
bers us in the margin; ſe- 7 2 22 2 14: 44 


condly, multiply 14, the „ 
third number, by 22, the = rn 

ſecond number; and dis. 1005 
vide their product 308 b 121 26 vaſt : 


7, the firſt number; the 


uotient 44 is then the 7 | 308] 44 
fron number, and we . *%q 28 


true anſwer required. i 
\ e 28 
2 8 28 

- 0 FO 

oo 


When the fourth number is thus found, 
place i it next after the third number, with two 
dots of ſeparation between them. The ſame 
kind of ſeparation is to be obſerved between 


the firſt and ſecond; between the third place 


Bo 7 * 


4 dots. Theſe points of e e will chen 
. 272 "Pp 
| bear this analogy, as 7 : © 14.7 46 
The points are to expreſs the Words as _ 
ate Fe above them. 
l EXAMPLE It 


If the circumference. of a circle be 22, 
whoſe diameter is 7, what is the diameter of 
another circle whole circumference is 44 ? 

Here the nature of the queſtion requires the 
two firſt numbers to be placed the reverſe of 
up (pregoun g — for as there the fourth 
number 
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number required was the circumfetence of a 


circle, ſo here on the contrary, the diameter 
of a circle is required; but the manner of 
working, by multiplying the third number by 
the ſecond, and dividing by the firſt, is the 
ſame here as before, as ſeen in this example, 
where the quotient 14 is the e re- 
ied. * " | N 4 

7 4 | 
2238814 

3 


e 3 


206 We 


Now as in both theſe and all other ex- 
amples in the rule of three direct, the fourth 
number is always equal to one more than the 


ſecond; ſo in the rule of three direct, the 
fourth by is always leſs than the ſecond. 


And as the fourth number in the direct rule 


is found by multiplying the ſecond and third 
numbers together, and dividing their pro- 
duct; ſo on the contrary, in the indirect rule 
you multiply your firſt and ſecond numbers 
into one another, and divide their product by 
the third, as ſollows. 


Ex- 
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: * 
4 


ge EXAMPL E III. 


If 10 men can perform a onus quantity 
of work. ini:40 days; how long time will 20 
men be. in | performing: the ne ne 


E £35 w 44 Li P 


RULE. 


Multiply 205 the ſecond number, by 10, 

the firſt, and their product, which is 300, di- 

vide by 20, and the quotient, en is 1 5. 
is the anſwer required. b 


Men. Days. Men. Days. : 
01 goo cliizgp : I £' 
„81340000 81 

20 300 [15 


20 


| Of the Golden Rule Compound. 
In the golden rule compound there are 
always five numbers given to find a ſixth in 
proportion to them; which numbers mult be 


fo placed as that the three firſt may contain a 
EL ſup- 
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ſuppoſition, and the two laſt a demand; and © 
that you may place the numbers truely, al- 


ways obſerve that the firſt; number be of the 
fame denomination with the fourth, the ſe- 
cond of the fame denomination with the fifth, 
and the third with the fixth required. 


5 „ oc, 
If 8 men in 36 days lay 48 ſquares of floor- 

ing, how many ſquares can 6 men perform in 

1 28 days? 1725 hs | 


_ Firſt, ſtate the queſtion, as below; ſecondly, 
multiply the two firſt numbers, viz. 36 into 


8, whoſe product is 288, as alſo the two laſt | 


is 168, | 
Men. „ Men. Days. 
3 t 
288 5 | 168 


Now the anſwer to tliis is found by the rule 
of three direct, by making 288 (the product 
of the firſt two) the firſt number ; the third 
given number, 48 ſquares, your fecond ; 168 
(the prody& of your laſt) your third number. 


4 


288 


+. >. . ad. 05 By od foe 


on” 


. 4 


other, be equal to the product of theitwo mid- 
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288 : 48 27 168 


8 


288 8064 J 28 


1 
— — ) # * 


| | „ ( 
VVV 655 | 


O 


5 | 4 15 . I | | : 5 0 4 - | pl 1 = 
The anſwer is 28, that is 28 days, which 
is equal to 8 men in 36 days. 


£ ., 
& a — detract 4 


To prove the Golden Rule. 
As the four numbers are proportionals, that 
is, the fourth is to the ſecond as the third is 
to the firſt, therefore the ſqugre of the two 
means (which are the ſecond and third) is 
always equal to the ſquare of the two ex- 
tremes, (that is the firſt and the laſt;) that 
is to ſay, if the product of the firſt and the 
laſt numbers, multiplied together into each 


dles, the work is right, otherwiſe not. 


SO 


So 8064 the product of 
ES bh, +18 
20 pert 48 


— 
$70 ö 22 672 


A | 8064J. B | 80644 


168 multiplied into 28, which are the two 


extremes of the above example, as at A, is 


equal to 8164, the product of 28 multiplied 


at 288, the two extremes of the ſame example, 


as at. B; hence it is plain, that when the given 
numbers in the foregoing three varieties of 
the rule of three are truly ſtated, (and which, 
inded, is the only difficulty in the whole) 
the manner of performing the operation 1s very 


eaſy 1 + IGILIF- * 


A 


125 LE CT UR E LXXVI. 


THE EXTRACTION OF. THE SQUARE RQOT. | 


«$4 £% 


root is no 


4 


= 


( 


a [OS — 2 EE. 
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fide of any geometrical: ſquare is called its 
root. I havs added a table of ſquare num 
bers, whoſe roots are the nine digits, and 
which, being nothing more than part of the 
multiplication table, I doubt not by the time 
the reader has got thus far, but he will have 
it by heart. 


r ur ＋ 
| PR. | 14 x OS 
Ly * *% | TE 27 . fi. G 
"a baz . root 4 —— 0 3 
8 find its a 1 3 
ſquare root. L + AN 
8 8 12 49 
3 = 
"> 2 R 5 23 E: 7-043 03 36 


RD 


Multiply 625 into itſelf, as ; at bc, 9 0 
product is 390625, the ſquare number re- 
quired, and whoſe root is thus extracted, viz. 
Firſt, place a point above the firſt figure to the 
right-hand as at u, and at every other figure 


to the left-hand as at 4 and e, and obſerve as, 


many points as this ſquare number contains, 
ſo many places of figures the root will con- 
ſiſt of. Secondly, make a crotchet at the 
right-hand of the ſquare number as in divi- 


ſion; and note, that - &yery, two figures. ſo, 


pointed 
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pointed are called a punCuation, Thirdly, 


find in the table th. neareſt, ſquare number : 
that is contained to | 


the left- hand, Viz. in 100 FI 
39. which; is e 281618 


place 36 under 39. 


and its root 6 in the - Fr 

- Quotient, then ſubß- 175 5 
ſtracting 36 from __ YT 
the remains are | | 
which place —_ 3 L a 1 if: 


36, as in the exam 2 > ba 5 
ple; this is _ your by t 
firſt work, and is not Pp 5 — 

12.2 30. 9 


to be repeated. 
Fourthly, bring 24 4 
down the next punce- 
tuation 06 FW 124.5 6 22.5 

it to the remains 3, 6 22 5 
making 306 _— 7 8 
is your firſt reſol- 1.019: gs od | 

vend, and on its Jeft- 07 ses 120 nen 
ſide” make a crochet as in dritten, tolgepa- 
rate tlie diviſor from the dividend. Fifthly, 
double the root 6, which makes 12, place 
this at the left of the refolvend; as at p; then 
rejecting the laſt figure in the refolvend, which 
muſt always be done as at g, ſee ow often 
the diviſor 12 is contained in the remaining 
two figures in the reſolvend, which is twice, 
therefore place 2 in the quotient at V, and alfo 


4 at 


S A A ua. 


rc 


wh 
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at the right-hand of the diviſor at 4, and 


multiply 122,. the diviſor increaſed by 2, 
that is by two in the quotient, the product will 
be 244, which place under 306 the reſolvend, 
this being ſubtracted from it, the remains 
are 62; which being done, bring down the 
next punctuation, and join it to the remain- 
der 62, making it 6225 for a ſecond reſolvend, 
and then proceed as before, viz. double the 
quotient 62, which makes 124, place this on 
the left of the ſecond reſolvend; then ſee how 


often 124 is contained in the laſt reſolvend (the 


laſt figure as before rejected) which is 5 times, 
place 5 in the quotient,. and alſo to the right 
of the laſt diviſor; then multiplying the diviſor 
by 5 as before, place the remains under the 


reſolvend as at x; then ſubtracting from the 


reſolvend, you will find no remains, which 


ſhews that 390625 is a ſquare number, whoſe 


root is the 625 required. ES 
Note, if the ſquare number conſiſt of more 


| punctuations, you muſt ſtill bring them down, 


and proceed in every reſpect as before. Se- 
condly, if at any time, when you have mul- 
tiplied the number ſtanding in the place of 
the diviſor by the figure falt found in the 


quotient or root, the product be greater than 


the reſolvend; in ſuch a caſe, you muſt put 
a figure leſs by one than the former in the 
quotient, and multiply by it as before: Third- 
ly, if at any time the diviſor cannot be had 
in the reſolvend, then place a cypher in the 

| Nee duotient, 
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quotient, and alſo on the right-hand of the 
diviſor, and to the reſolvend bring down the 
next punctuation for a new 'reſolyend, with 
which proceed asÞefore. Whenever it hap- 
pens after extraction is made, that there is a 
remainder, the number given is called à furd 
or irrational number. and its root cannot be 
exactly obtained, although by adding a y- 
pher you may come as near the truth as poſ- 


& 


ae R X A A R.. nin 
Ik it be required to extract the root of 160, 


the Felt punctuation Hefe 
being x, the ſquare of one 160 12.649 
is 1, Which place under 3 "Wi 5 

1, then ſubtracting ! 


from 1 there remains o, 22 869 .... 
accordingly ſet 1 in tobe 44 
quotient, and to o brigng — 
down the next punctua- 246 | 1600... 
tion 60, neige „ 
mains 060. | econdly, - 5 —— 
ſay, double the quotient 252.4 | 12400 
I makes 2, which. place. -. 10096 
for your diviſor as in the — 
laſt, example; now as 2 2528.9. J 239400 
is contained three times  _ 2270601 
in 6, after rejecting theo — 
as before taught, being 2799 
the laſt fiure in the re: 
ſolvend to the right-hand; I ſay, to place 3 


/ In 


- 
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in the quotient and divifor would make the 


latter 23, which being multiplied by 3 would 


be 69, that is more than 60, the firſt reſol- 
vend, and therefore .cannot be ſubtracted 
from it; in ſuch a caſe then as I have before 


ſtated, place a figure leſs but one in the quo- 


tient, that is 2, and alſo the ſame on the right 
of the diviſor 2; then multiplying the diviſor 
22 by 2 in the quotient, the product i is 44. 
which being placed under the firſt reſolvend 
60, and ſubtracted from it, the remains 
are 16. Thirdly, to the remains annex two 


cyphers, and make it 1600 for a ſecond 


reſolvend; then, proceeding as before, the 
next figure! in the quotient will be 6, and 124 
remains, to which annex two cyphers more, 
making the remains 12400 for a third reſol- 
vend, and proceed in like manner by conti- 
nually adding two cyphers every time to each 
remainder till you have increaſed the figures 
in the quotient to as many places as may be 
required; in this I have increafed them to 
three places, which I apprehend to be near 
enough for any buſineſs, 
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If it be required to extract the ſquare- root 


of 1 


EXAMPLES. 


4096 | 64 
36 

124 | 49.6 
490 


00 0 


678960 823 
64 


162 J 38.9 
324 


— — 


„ N. 


1643 | 656.0 
492 0 


i —— nn ES 


163 3 


r 2 


uy 


. 


EC 
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LECTURE IXXVII. 


HRE EXTRACTION OF THE CUBE-ROOT. 


A Cube number is that which is produced 
by multiplying any number into itſelf, 


and its product again by the ſame number, 


thus 64 is a cube number, produced by 4, 
multiplied in 64. © ap 1 | 

A cube is a ſolid figure, contained under fix 
equal ſquares, and may fully be repreſented 
by a dye. 1 


Of cube numbers there are three diſtinct 
kinds or ſpecies, viz. ſingle, compound, and 


irrational. Firſt, ſuch are called ſingle cube 


numbers as are made of any one ſingle num- 


ber, or fignificant figure multiplied twice into 
itſelf, as x multiplies nothing, and is both 


root and cube; but 2 times 2 is 4, and twice 
4 ĩs 8, ſo that 2 is the root, and 8 the cube; 


alſo 3 times 3 is 9, and 3 times 9 is 27, here 


3 is the root, and 27 the cube; and ſo of all the 


9 digit numbers, as in the following table. 


2 3 EX. 
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4 ren MB A MAPK, 
„„ C 11 1 I a 
= j Y 8 
multipled ind that mol: 27 
5 7 ias itſelf | 16 riplied again | 04 


5 Fproducerh$ 25 into the fide4 I25 


6 | the ſquare” 30 | produceth the | 216 . 
.**7 numbers, 49 cube num- 313 

8 Sl oh 25 512 

+. ry» 729. 


: Compound cube numbers are thoſe whoſe 
roots conſiſt of more figures than one, as if 12 
be the root then 12 times 12 is 144 the 
ſquare, and 12 times 144 is 1728, which is 
a foot cube of timber, &c. 

Irrational cube numbers are thoſe whoſe 
| exact cube cannot be found either by whole 
numbers, fractions, or decimals.. 


EXAM PLE. | 
Let 262144 be a cubed number given to 


find its root. F irſt, 


point the firſt fi- 


gure to the right- 
hand, then every 
third figure toward 
the left- hand as at 
b d. Secondly, 
look at your table 
of cubed numbers, 
and find the near- 
eſt cube number to 
262, which is 216, 
whoſe root is 6 


9 


77!ͤ oe eden ved ß 


"C.- 0. 
262144 | 64 
210 


5 
108 | 46144 Reſolvend. 


00000 place 


The. Univerſal BR1TIsR BUILDER, 343 


lace 6 in the quotient, and 216 under 262, 
and ſuhtracting 216 from 262, the remains are 
46'; bring down the next punctuation 144, 
and annex them to 36, making it 46144, 
which is your firſt reſolvend. Now to find a 
diviſor by which you are to divide this reſol- 
vend, its two laſt figures excepted, which 
muſt always be done, proceed in the follow- 
ing manner, viz. Firſt, ſquare the quotient 
6, which is 36, treble this makes 108, and 
is the diviſor required as at r; then ſeek how 
often you can have 108 in 461, rejecting the 
two figures to the right, as obſerved 4 
times, which is equal to 432, place theſe un- 
der the reſolvend 461 as at z, and ſet 4 in the 
quotient, Secondly, treble 6 the firſt figure 
in the root equal to 18, which multiplied by 

16, the ſquare of 4, the laſt figure in the 
quotient makes 288, place this under 432, in 
one place to the right-hand as at w; alſo cube 
4, the laſt figure in the quotient, which is 
equal to 64, which place under 288, one 
place more to the right-hand, as at 7; then 
the three ſubducends 432.288, and 64 being 
added together as they ſtand, their ſum make 
a ſubtrahend of 46144, which being ſub- 
tracted from the firſt reſolvend, their remains 
are nothing, and this ſhews that 262144 1s a 
cube number, whoſe part is 64. | 
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EXAMPLES. 


* 


115592 4% 146363783 | 5 
64 125 


4846592 75 213.63 
e * 150 


972 | 60 6 
> | 8. 
. . 53641 | x $608 
2951 S112 | 5755 183 
| 5678 4 
76 44 
3 
755162 
5 
103823 | 47. 117649 | 49 
44 Ty. 
48 | 398.23 48 | 536.49 
330 4.32 
588 972 
363 729 
: 39823 53649 
OOOOD | 0Q000 


Ex. 


n 
„ >” Makes. OTOL ry ò ͤͤr'QIXâ. ᷑ ¶ ᷣũͥqA! . TN" 13 93 
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\ 


EXAMPLE. 


110592 48 
64 | 


4s | 465.92 


5 © 0020 
LECTURE LXXVIII. 


O F MENSURATION. 


HE reader is to obſerve of the followien : 

treatiſe, that every quantity is meaſured 
by ſome other quantity of the ſame kind, as a 
line by a line, a ſuperfice by a ſuperfice, and a 
ſolid by a ſolid; and the number which ſhews 
how often the jeder, called the meaſuringunit, 
is contained in the greater, or quantity mea- 
ſured, is called the content of the quantity ſo 
meaſured: thus, if the quantity to be meaſured 
be a ſuperfice, whoſe dimenſion is 8 inches 
by 6, and the meaſuring unit an inch each 
way; then as many times as the unit is con- 
tained in the above rectangle, which muſt be 


8 times 6, viz. 48, is the number of ſuper- 
ficial 


A [| 
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ficial inches contained, from whence it is eaſy 
to conceive, that any ſquare or reQtangular 
figure may be found by repeating the number 
of parts into which the length is divided by 
the fide of the meaſuring unit, as often as 
there are parts in the breadth of the ſame, 
whether inches, feet, yards, ſquares, &c. for 
it is in familiar ſpeaking but multiplying one 
fide by the other, and the product is the area 
required of all regular figures. | 


+ , 


How to meaſure the Area of a Triangle. 
$449 5 


Multiply the baſe by half theperpendicular, 
let fall or ſtruck ſquare from the baſe, or what 
is called the hy pothenuſe, to the point of the 
right angle, and the product is the 
contents required, Suppoſing the 25 
baſe of a triangle to be 25, and half 9 
the perpendicular let fall g, multi- 
ply them as in the margin, and the 225 
product is the content required. | 


To 


[0 


The Univerſal — BUILDER. 347 


To find the Contenes! of « a HFrapexi 5 | 


whoſe Sides are e en f Ee er 
R 22910 


Add che tird be and take half 
for the length; multiply that by: the 
width, the product will be the con- 27 
tents required. Suppoſing the 2; fides 16 
added together to he 54, and the width | 
of the plane 16, I place them as in the 162 


margin, and the product is the con- 27 


tents required. 
6 | 432 


22A — 


To find the Content if any nepal. fled 


Fi. gure. 


K U L E. 


Divide it into triangles, and meaſure it as 
before taught; then add the ſeveral ſums to- 
gether, and theſe will be the contents re- 
quired. | 
Having ſhewn how any right-lined ſuper- 
ficial figure may be computed, it may be pro- 
per to ſay ſomething with regard to the area, 
and circumference of a circle. 

It is well known, that to determine the true 
area of a circle, and to find a right line exact- 

17 


1 


- — — — ß ͤ wÜ³˙-l— 
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ly equal to the periphery or circumference 
thereof, has been looked upon by mathema- 


ticians as abſolutely impoſſible; I hope the 
learner therefore will be content with ſuch 
methods as ſhall be near enough to approxi- 
mate any th ing required in the building branch, 
and have be en thought ſo, not only by Archi- 


medes, but every author ſince. 


L EC UR E. LXXIX, 
OF CIRCLES. 


T HE diameter of a Circle being given to 
* find its Cis cumference. 


| 'RV-L © 
As 7 is to 22, ſo is the di- 22 
ameter to the circumference. 9 


Snppofe the diameter to beg —: 
feet, firſt multiply the diame- 7 | 198 | 28 
ter 9 by 22, the product is 198, 14 

which divided by 7 gives 28 — 


feet and 2-7ths of a foot for 58 
the circumference. 36 
2 : 


The 
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The Circumference of 4 Circle * given, 
find the Diameter. | 


RULE 


Multiply the circumference by 7, and di- 
vide by 2a, the quotient will be the contents 
required, | 


& 


The Dieu 7 a Circle NPE given, to find 
the Area, or OPS Contents. 


RULE. 


As 7 is to 22, ſo is the ſquare of the 
ſemi- diameter to the r contents. 


Suppoſing the ſerni-diame- 
ter to be 4 feet, that ſquared 16 
is 16, which multiplied by 22 22 
give 352, and that product di:; 
vided by 7, the quotient is a 
49 feet, the area of the circle 32 
YO: Y ; yg, 
71352149 
| 28 oe” 
5 75 
63 
"MM 
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"Honw 70 meaſure - any Part or Portion of a 
EE eee 


R'U LIE. 


"Multiply half the arch- line by the ſemi- 
diameter, and the product will be ny __— 


ficial contents, 


F : v * PL n ., eln ear 2920 7 


* 


To find the ſuperficial Contents of a Cylinder. 

As 7'is to. 22, ſo are the 12 
diameter and length of tze 55 
fide multiplied one by ano; = 
ther, to the ſuperficial con- 60 


tents of the outſide of the © 22 
cylinder. Suppoſing the 

diameter to be 5, and the © 120 
length 12, theſe; multiplied  - 120 
together make 60; and a: - 


gain multiplied by 22, the 7 | 1320 488 
Product is 1320, which di- 1 : | 


vided by 7 give 186 feet, the i 
ſuperficial cont ents, Note, | 62 
N may be done by girt- 56 
ing the cylinder for the — 
width multiplied — 
length. 8 


Jo 


To 
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'To meaſure the Superfice 7 4 Dome or Globe, 
$ MB 56 , 


Multiply the diameter by the circumfes 
rence, and the. product is che Aa de re- 
quired. 7 61:15 DA 


+ $44 44 


— 


* ow to analy a Pyramid. 
i E. 


Add: all the four fides of the baſe debit 
and take half the ſum. multiplied by the 
height, which will ay the W contents 
required. es | 


LECTTU NE LXXX. 


OF SOLIDS. 


So figures or bodies are ſuch as con- | 
ſift of three dimenſions, viz. length, 


breadth, and thickneſs, as. ſtone, timber, 
earth, or any other ſolid body whatever. The 
difference in the meaſurement of ſuperfices 
and ſolids is this; in the former you have only 
to meaſure the length with the breadth; in 
the latter you have to multiply that product 


by the thickneſs, as in the following ex- 
ample. 


Sup- 
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Suppoſing a cubical figure to 1 6 

be 1 ' Hop; inches by 1 foot 6, 7 6 
and 2 feet deep, firſt multiply x ———— 
foot 6 inches by 1 foot 6 accord- 9 0 
ing to duodetitnals, and the 1 6 


product by 2 feet, the depth, tge 
contents 4 feet ſolid. 8 


— 


8 


AH regular ſolid bodies that are above a 
foot in the ſquare may be meaſured by duo- 
decimals, being much the ſimpleſt and readieſt 
method: Fo a „ 
Suppoſing a piece of ſquare timber to be 
2 feet 6 inches by 1 foot 3 inches, and ꝗ feet 
—S rn. ; 


— — 


EXAMPLE 
141 | | $i „ 4 Wa It 
Firſt multiply 2 feet 6 inches 2 6 
by 1 foot 3, and that product by 1 3 
the length, then the laſt product ———— 
will be 29 fect 7 inches 6 parts, 7 6 
the content required. . 
3-73 9 
29 7 6 
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To Abr the ſolid Contents of any Scantling 
of Timber under a Foot. 


Multiply one fide by the other, that is, 


ſquaring one end, and multiplying. that by 12 


gives the ſolid inches in one foot long; after- 


wards multiply that product by the number 


of feet the piece contains in length, and the 
product will be the contents in inches; then 
divide by 1728, the cubical inches in a foot, 
and you will have the ſolid contents in feet. 


: EXAMPLE, 


Suppoſe a piece of tim- 
ber the ſcantling of which 
is 8 by 3, I ſay 8 times 3 
is 24, and multiplying that 


by 12 gives 288 ſolid 


inches; next multiply the 


length 25 into 288, and 


divide by 1728, this gives 
4 ſolid feet of timber, and 
288 ſolid inches, which is 


lomewhat leſs than a quar- 


ter of a foot 


1728 | 7200 | 4 


6912 


288 


To 


A 
7 
t 
. 
x 
. 
\ 
| 


— = — — — - ; en te OO” oo er AE TT” Ee — — 
. — ͤ ͤͤ—ß!p rf 7ĩ˙ j— Ü .... ̃ §⅛—tr «˙ixę1ð ]¹ d ee es eee Ee ————_—_—_——_—_— — — —— 
223 — = - — _— —_ 5 - — y : - — — 
n — - — — — >. * 
= = _ - * 8 2 — * * _ * V _ ͤ nm gane - 
_— _— \ N n — —_ _ 


- " — 
— — — 
— — OI 
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To find the ſolid Contents of d Pyramid. 
: R U * Fs = 


Firſt find the ſuperficial contents of the 
baſe, or biggeſt end, that the product being 
multiplied by one-third of the height, the 
product will be the ſuperficial contents. 
The ſame alſo if the baſe be a triangle. 


LECTURE LXXXI. 
' OF MEASURING ROUND TIMBER. 


| fs is cuſtomary i in meaſuring round timber, 
if a tree be regularly ſhaped, to girt jt in 
the middle with a ſtring, for a mean be- 
tween the two ends; the ſtring then muſt 
be doubled four times for the girt. Thus if 
a tree be 32 inches in circumference the girt 
is 8 inches. | 


RULE 


» IP WS % & 
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R UL E to meaſure it. 


Square the girt, and 3 
multiply that by 12, 8 
and the product by the — 
length, and divide by 64 
1728, you will then 1 
have the contents re- — 
quired, as in the mar- 768 
gin, Which is 11 ſolid "#8 
feet and 192 ſolid inches, | 
that is to ſay near 4 of a 3840 
foot. | 1530 
1728 | 19200 11 

1728 
1920 
1728 

0 


1 If the cbs oirt be hos a foot, 
you may meaſure by duodecimals, which is 


much the beſt and eaſieſt method. dee the 
* 


E X- 
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A EXAMPLE. 


Suppoſe a piece of round tim- 1 3 
ber or ſtone to be in girt 1 foot = 1 3 
3 inches, firſt ſquare that, and — 
multiplying the product by the 3 9 
laſt product, you will find the 1 3 
contents required to a length of yqꝑ 
8 feet; and ſo of any other di- 1 6 9 
menſion. 8 

12 6 o 


L ECT U RE LXXXI. 
OF GEOMETRY. $f 


EOMETRY is that ſcience by which 

I we compare all quantities together that 
have extenſion, being the baſis of building, 
and on which almoſt every art depends. 
Geometry is both ſpeculative and practical; 
the former elucidates the properties of lines, 

figures, and angles; the latter teaches how to 
apply or reduce them to practice in architec- 
ture, &c. | 5 

Extenſion is conſidered by length, breadth, 
and thickneſs. 

A line is that which hath length without 
| breadth. The bounds of a line, or extremes, 
are called points, and have no magnitude or 
extenſion to be divided to our fight. When 
extenſion, called quantities, is conſidered as 
1 lengths, 


. 


( 
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lengths, they are only called lines. Thoſe 
with lengths and breadths are called ſurfaces. 


A right · Iine is that which lies evenly between 


its extremes, or every where tends the ſame 
way. An angle is the opening or inclination of 
two right lines meeting each other in a point. 

An acute angle is that which is leſs than a 
right angle. An obtuſe angle is that which is 
greater than a right angle. Two right lines 
are ſaid to be equidiſtant, when perpendicu- 
lars are any way taken and are of equal length. 

A right-lined plane figure is that whoſe 
bounds are right lines. 

All plane figures bounded by three lines are 
called triangle. 

A right-angled triangle is that which has 
one right angle, whereof the ſide oppoſite to 


the right angle is called the hypothenuſe. 


An equilateral-triangle is that whoſe ſides 
are all equal. 


A ſcalene-triangle is when all the three 


ſides are unequal. A rectangle is a ſquare 


whoſe ſides and angles are equal. 
Parallelogram, whoſe a wt right, are 


called rectangles. 


A trapezium is an irregular four-ſided 
ſquare. 

A circle is a "HEY bounded by one line, 
called its periphery or circumference. 

Every right line paſſing through the centre 
of a circle, and terminating in the circum- 


| ference, is called a diameter. 


143 | An 
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An arch of acircle is any portion of the 


periphery or circumference, 


The chord or ſubtenſe of an arch is a right | 


line joining; the two extremes of that arch. 


A ſegment of a circle is a figure contained 


under a ſemi- circle. 


A ſemi- circle is a figure contained under 
any diameter, and the part of the circumfe- 
rence cut off from that diameter. 

A ſector of a circle is a figure contained 
under two right lines drawn from the centre 
to the circumference. 

The radius of a circle is the diſtance of the 
centre from the circumference. _ 

Theſe figures and bounds mentioned are part 


of one of the great principles of geometry, 


being diſtinguiſhed into three parts, viz. poſ- 
tulates, axioms, and definitions. The former 
being demands or ſuppoſitions, intimate, that 


from any given line or point another right 
line may be drawn. 


That from any centre or diſtance, or with 
any radius, the circumference of a circle may 
be deſcribed, 

Alfo, that the 8 of lines and angles 
to others given be granted as poſſible for one 
right line to be perpendicular, or parallel to 
another, at a given point or diſtance; and 
that every magnitude hath its baff, quarter, 
third, fourth, &c. 

The ſecond principle is axioms or ſelf- 
evident truths, as that every whole is greater 
than its half. Or, 


4 | That 
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That every whole is equal to all its parts. 
Alſo, that if to equal things equal things 

be added, the whole muſt be equal. 

That all right angles are equal to each other, 
and if from equal things equal things be taken, 
the remains will be equal. 5 

The third and laſt principle is definitions, 
which are the explications of ſuch terms, fi- 
gures, and words, as concern a propoſition in 


| Order to render it intelligible and plain to the 


underſtanding, that every objection in demon- 
ſtration may be W without diffi- 
culty. 

By a propoſition is underſtood ſomething 
propoſed to be done or deſigned. 

Alſo, when a problem is named, ſomething 
18 8 or intended to be done. 

A theorem is when ſomething is offered 
for demonſtration. 

A lemma is a premiſe demonſtrated with a 
view to render what follows, and what was 
firſt intended plainer. 

A ſcholium is, when remarks or obſerva- 
tions are made upon ſomething going before. 
A corollary is a truth gained from ſome pre- 
ceding conſequent truth or demonſtration. 

The proper deſign of a definition being to 
ſhew and explain the term or thing deſigned, | 
ſo as to give a preciſe and competent idea 
thereof, it is certain the exact meaning of 
every term made uſe of in a definition ought 
to be perfectly underſtood, or at leaſt ſhould 

Foy A a 4 be 


360 A KRV to Civil ArchiteFure ; or, 
be better known or more commonly received 
than the term to be defined. It was from this 
motive that I have made free tonominate ſome 
of the principles of geometry, in order to ani- 
mate. the ſtudent to the ſearch of it, which, if. 
purſued with vigour, will give ſuch ſatisfac- 
tion from the juſtneſs of its reaſoning, as is 
only peculiar to the ſubject, and create a thirſt 
for the ſpirit of its profundity. 

Having ſaid ſo much, and extended this 
volume beyond its intended fize, I muſt beg 
the reader's pardon for any miſtakes commit- 
ted either through deficiency of language, or 
errors of the preſs, and that he will turn his 
thought upon the extenſion and real meaning 
of the ſubjet. I hope alſo he will at leaſt 
acknowledge my intent was good, and if thoſe 
who may be unacquainted with-many of the 
matters ſpoken of, will but take upon them+ 
ſelves to ſtudy as much for their own advan- 
tage as I have done for the general benefit of 


mankind, I am perſuaded they will not think 
their bore loſt, 


* 


DISSERTATION 
ON THE LATE 
BUILDING ACT, 
With proper Rules and Directions for every 


CLASS or BUILDING. 


DISSERTATION 


: ON THE LATE 
BUILDFNG ACT. 


«i» $4% t AHHIIS CY 4 


— — — 


LECTURE LXXxIII. 


2 ILDING is a science truly ſublime, 
and of ſuch an important nature, that 

the moſt florid pen would but convey a faint | 
idea of its excellence; eſpecially if we con- 
ſider the benefits that ariſe from its many ad- 
vantages. I ſay, if we conſider theſe, we ſhall 
not find the ſubject too trivial for the univer- 
ſal ſtudy of our firſt ſeminaries, nor their mode 
of erection beneath the guidance of a Britiſh 
Senate, who have ſo lately undertaken the 
reformation of many groſs and unpardonable 
abuſes which cuſtom had introduced among 
us, and which were every day growing worſe 
for want of animadverſion. Not but the late 


Act 
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Act of Parliament is replete with errors, not 
through deſign, but in many caſes for want of 
a juſt knowledge of the diſadvantages that 
muſt ariſe to many peculiar buſineſſes, by 
granting benefits to others which cannot be 
avoided, unleſs we give ſcope to invention, and 
inſtitute ſome other mode of building. 

One of the molt inconſiderate clauſes in the 
act is, the prohibition of frontiſpieces of wood, 
which could never enter the thoughts of any 
body but a maſon, who could not bear to ſee 
any thing executed in wood that might yield 
ſo great a profit to his own trade in ſtone. 
If frontiſpieces of wood were in any wiſe de- 
trimental, their being ſet aſide would be an 
act of prudence ; but as they are not, I think 
it a point of unparalleled cruelty to oblige a 
builder to give 25, 30, or 35d. for a frontiſ-. 
piece, when he might have one of wood, ſu- 
perior in elegance, for half the money. 

If houſes were to take fire on the exterior 
parts, frontiſpieces might be of diſſervice; but 
as this rarely or never happens, they cannot 
be dangerous: beſides, in point of ſecurity, 
they can at any time and in any caſe be taken 
down in three minutes. There are many 
matters of much more conſequence in a build- 
ing not reſtrained, and which are replete and 
pregnant with danger. This ſtrikes me with 
an immediate thought, that a maſon muſt 
have propounded and deviſed the act for no 
publick advantage —but the peculiar emolu- 

e ment 
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ment of his own branch! For it is well known 
that maſons have a greater erst upon frontiſ- 


pieces than any thing in their trade, through 
a want of knowledge i in ſurveyors of the exact 
labour that is required in matters of this ſort. 
An act to prevent many errors in building, 
was long a deſirable matter, and of ſome mo- 
ment. If it had made its appearance ten 
years'ago, it would have been the means of 
ſaving many unthinking men from the diſ- 
grace of a priſon; and preſerved numbers of, 
now diſtreſſed, families from laſting ruin and 
poverty. c 
The terrors of a fine, in caſe of non- com- 
pliance to an eſtabliſned ſtandard made by 
parliament, would have deterred numbers of 
builders in Marybone, and other out- ſkirts 
of the town, from attempting matters which 
they had neither the experience to execute 
nor means to carry on. Many, to my certain 
knowledge, turned builders who never ſerved 
their time to any buſineſs, and without the 
poſſeſſion of one requiſite in the ſcience, un- 
leſs a thirſt of money may be called ſo: theſe, 
hurried on by their paſſions, laid out ground 
without underſtanding, contrived rooms with- 
out meaning, built walls and chimnies with- 
out thought, which were of no other uſe but 
to enhance the price of timber, by cutting 
piles upon piles and fixing them in unnatural 
order, as if they had been juſt erected to make 


up the row without form-or ſervice; uncon- 
ah nected 
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nected and ill concerted; void of grace, 
ſtrength, and convenience and to the laſt 
ing ſhame of the London builders, it may be 
Juſtly affirmed, that there are hundreds of 
buildings about the town, which are of leſs 
value when finiſhed than the materials were 
before uſed. 
But thoſe defects will be all prevented in 
future, by the preſent act, which has alluſion 
not only to the ſtrength of walls, but alſo the 
conſequence of foundations. 
For a more clear conception, however, of 

this act, it may be requiſite to enquire into the 
merits of every claſs of building, with ſome 
ſtrictures thereon, e as they occur. 


Of the Fixs r CLass of Building, as direfed 
by Ad of Parliament. 


3 is enacted that every publick place of 
1 worſhip, and every building for diſtilling 
and brewing of liquors for ſale; every build- 
ing uſed for caſting of braſs or iron, for refin- 

ing ſugar, making glaſs for chemical works 
for fale; every building for making of ſoap, 
melting of tallow, for dying, for boiling tur- 
_ pentine; and alſo every warehouſe or building 
whatſoever, not being a dwelling houſe, now 
or hereafter to be built (except thoſe build- 
ings of the fifth, ſixth, and ſeventh claſſes) 
which ſhall exceed three clear ſtories above 
ground, excluſive of garrets Seo are not 
| | to 
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to bt conſidered as a ſtory) ſhall, be thirty · one 
feet from the ground to the top of the para- 
pet. And every dwelling- houſe now built, 
or hereafter to be built, with the offices there- 
unto belonging and adjoining or connected, 
otherwiſe than with a fence, wall, or covered 
paſſage, open on one or both ſides when 
finiſhed, and which ſhall. exceed the ſum of 
| eight hundred and fifty pounds, and contain 
more: than nine ſquare of building, is deemed 
the firſt claſs of buildings. 

To which firſt claſs it is enacted, that all 
foundations to the out ward wall, or to any 
addition thereto, muſt be built and remain 


of the thickneſs of two bricks and a half at 


| leaſt, and may be regularly diminiſhed on 
both ſides to two bricks: the footing muſt be 
nine inches at leaſt, and be wholly below the 
cellar floor, two inches at leaſt; and every 
.outward wall from the ſaid foundation. muſt 


be continued two bricks to the one pair of 


ſtairs floor, and from thence to the railing or 
gutter- plates, one brick and a half; the para- 
pet to be one brick to the coping. Alſo, that 
all receſſes to this claſs of building, for cloſets, 
bookcaſes, &c. that may be left or cut in ex- 
ternal walls, have one brick thick in the back 


at leaſt, and be arched over the ſame; alſo, 


that the foundations of party walls in this firſt 
claſs of building, likewiſe all additions, &c. 
muſt be of the thickneſs of three bricks and 
a half at the bottom, and regularly diminiſh 

on 
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on each ſide four inches to the top of the ſaid 


foundation, which ſhall be in height one foot, 

and two inches below the cellar floor, and 

from thence ſhall be continued with two 
bricks and a half to the ground floor; after- 
ward, in two bricks to the floor of the higheſt 
room in the houſe, and from thence with one 
brick and a half through the roof, and above 
the ſame one foot ſix inches. 

Alſo, if at any time you are building a 
houſe of the firſt claſs, and the adjoining one 
ſhould be of the third or fourth claſs only, 
you muſt in that caſe build the party wall the 
fame in every reſpect with the directions for 
the firſt claſs of buildings. 

The above clauſes in the act of the firſt 


claſs have very few faults, and little room for 


complaint, except the inconvenience of being 
. obliged to call on every occaſion the ſurveyors 
to juſtify their proceedings; for it cannot be 
imagined that any ſenſible man would pro- 
poſe to build walls of leſs magnitude than the 
above dimenſions, though it has frequently 
been done by men of deſperate undertakings. 
A prudent builder muſt be well apprized of 
the fatal conſequence attending ſuch ginger- 
bread ſtructures © N 
The walls, in point of propriety, lack ſub 


f ſtance and if the ſize of the building were 


augmented above this proportion, I will be 
bold to affirm, would be inadequate to the 
purpoſe: this will very plainly appear by ex- 


amining 


- 
«&._ + 88 1 rn 2 
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kajel6g my ſtandard of walls, which are as. 
light as any building ought to be. 


of the ssc or 488 of Buildings 


PHE ſetond claſs imports that every ta- 
ble, or other building, not uſed as * 
dwelling-houſe, now built, or hereafter to 
be built; which ſhall exceed two clear ſtories, 
and not more than three out of the ground, 


and ſhall be twenty-two fret, and not ex- 
ceed thirty-one feet from the ground to the 


top of the. parapet; and alſo, every dwelling- 
houſe now built, or hereafter to be built, 
which with the offices, &c. (as mentioned 


in the firſt claſs) when finiſhed ſhall exceed 
the value of 300. and not more than 


850). ditto, and ſhall contain five ſquares of 
building, ſhall be deemed the ſecond claſs of 


buildings. 


To which ſecond elaſs of buildiog s all the 
ſootings or foundations muſt be buile of the 
thickneſs of two bricks at leaſt, and may be 


_ diminiſhed two inches of a fide; the height 


of the ſaid-foundation muſt be nine inches, 
and two inches below the floor of the cellar; 
and ſuch outward walls muſt be continued 
one brick and a half to the one pair of ſtairs 
floor, and from thence with one brick to the 


parapet. 


The part walls to the Grad claſs and all 
additions, &c. muſt be of the thickneſs of 
| BD. three 


* 
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three. bricks and a half at leaſt, and may be 
mini on each ſide of the laid a : 
to the ſet off on the baſement ſtory four inches; 
the height of the foundation muſt be nine 
inches, and below the ſurface of the cellar 
floor two inches; from the. ſet off on the 
foundation. to the ground floor two bricks and 
a half, from thence to the two pair of ſtairs 
floor two bricks, after that in one brick and 
a half to the top through the roof, and one 
foot ſix inches above the back of the rafters. 


©] Of Buildings of the Tuixp CLass. | : 


TO the third claſs it is enacted, that every 
ſtruùcture, whether warehouſe or ſtable, - 
not being a: dwelling houſe, now built or 
hereafter to be built, which ſhall exceed one 
clear ſtory, and ſhall not be more than two, 
and more than thirteen feet, and not exceed 
twenty two feet from the ſurface of the ground 
to the top of the parapet; and alſo every 
dwelling- houſe either now or hereafter to be 
built, with the offices, &c. (as mentioned in 
the firſt claſs) which when finiſhed ſhall ex- 
ceed the ſum of one hundred and fifty pounds, 
and not exceed three hundred, and ſHall run 
above three ſquares and a half, and not ex- 
ceed five ſquares of building, ſhall be deem- 
ed the third claſs of buildings, and ſubject to 
ſuch rules and reſtrictions as is ſpecified in 
the ſaid: at, £3 31948 999.456 5 
9 — With 


7 


* 
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Wich teſpect to the external and party 
Watts : And firſt, of the foundations to Gut- 
wafd walls with all additions; they muft be 
built of the thickneſs of two bricks, and may 
be dimlniſhed upwards of two inches of a fide, 
the height not leſs than fix inches, and wholly 
two inches below the ſurface of the cellar 
floor, and from thence to the ground floor be 
one brick and a half, afterwards muft be one 


| brick econtinved tb the top of the parapet. 


The foundations of the party walls muſt be 


three bricks in thickneſs, and may be dimis 


niſhed four inches on each ſide to the top of 
the faid footing ; the height of the founda- 
tion muſt be nine inches, and two inches be- 
low the furface of the cellar floor, from the 
foundatiori to the underfide 6f the ground 
floor, two bricks from thenee to the top of 
the toof, and one foot fit inches above the 


back of the rafter in à brick anda Half. 


Tnftruftions as to the FovxTu CLass of 
Buildings. 


OTE, chat every ſtable, warehouſe, or 
building not being a dwelling -houſe, 
How or hereafter to be built, which ſhall not 
exceed one clear ſtory, or may not be more 
than thirteen feet from the ground to the top 

of the parapet; and alſo every dwelling houſe 


now or herkaftor to be built, which, with the 


offices, &c. ſhall not exceed the value of one 


B os hundred 
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hundred and fifty pounds, or may not exceed 
three ſquares and a half of building, ſhall be 
conſidered under the fourth class. 
All the foundations to which of external 
walls muſt be (and all additions thereto) two 
bricks, and may be diminiſhed on each fide 

two inches; the height of the foundation to 
be ſix inches at leaſt, and two inches below 
the floor, from thence muſt be continued one 
brick and a half to the underſide of the ground 
floor: and afterward one brick to the top of 
JC 

The foundations of the party walls muſt be 
of the thickneſs of two bricks, and may be 
diminiſhed two inches on each fide of the wall, 
the height of the foundation nine inches, and 
twyo inches below the floor of the cellar, from 
thence to the ground floor one brick and a 
half and to the top of the building, and one 
foot ſix inches above the back of the rafter 
G | FRI 

All the above obſervations and inſtructions 
being abſtracts from the act, will ſerve as a 
guide to builders in not exceeding the limits; 
but for my own part, I would admoniſh 
every man of reaſonable thinkings, not to 
abide by the above dimenſions. In other re- 
ſpects than the party walls, all the reſt 1 
would conſiderably augment in thickneſs, 
being, as I before obſerved, too ſlight in 
proportion to the different heights. - 


The 


*. 
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The builders are to obſerve that theſe 


| ſtandards of outward walls are not calculated 


as juſt ones, but are pointed out as the very 
fartheſt limits which juſtice ought to allow; 


and likewiſe to prevent builders (through in- 


a erience). from. exerciſing their faculties 
a ſchemes which will in no wiſe anſwer 
theis purpoſe nor the publick's: 


Inftruftions for the Firza CLass of. Buildings: | 


| At dwelling-houſes, ſtables, or ware- 
particularly nominated in the firſt and ſeventh 

claſſes). which are at any diſtance from four to 
eight feet from any publick way or road, and 


are detached from any other buildings not in 


the ſame poſſeſſion, from ſixteen to thirty feet, 


by any other means than a fence or fence-wall, 


ſhall be deemed the fifth claſs, and may be 


built of any dimenſions, of ſtone or brick, 


without reſtriction as to the walls, which are 
left entirely to the builder's'own 3 


Infirudtions to be obſervedin the Sixxu cr Ass | 


of. Buildings, 


0 Te the fixth claſs every. ſtable, laſs; | 
dwelling-houſe, or other building (ex- 

cept ſuch, ſtructures, not. being dwelling- 

places, as are particularly declared to be of 

- the firſt claſs) which is at the diſtance of eight 

* at leaſt from the road, and thirty feet 


1 from 


houſes (except ſuch buildings as are 


$74 4 Kxv to Ginil dechitedtyre; ar. 


from any other building not in the ſame 1 

ſeſſion, only by a fence-wall, ſhall belong 

and may be built of any wane or Bees 
fions Whathehyor. N 


binau. to. be obſerved « E to the van 
Krass. 


LI. Winds or watermills, and every 
building ſituated without the cities of 
London and Weſtminſter, and the liberties 
thereof, uſed for workſhops, or drying places 
for feltmongers, curriers, tanners, Teather- 
dreffers,oil-cloth painters, buckram-ſtiffeners, 
wool-ſtaplers, throwſters, callico minters, 
Whitſters, whiting-makers, glue, fize, and 
parchment-makers, ſo long as they ſhall be 
— for the. trades e ſhall be 
deemed the ſeventh claſs of buildings, and 
may be built a any W or dimenſions 
Waere | 


hams ay Qffces 10 Puildings, 


Obſerve that every office. built or to be 
built, belonging to any. building of the firſt, 
ſecond, third, or fourth claſs of buildings, if 
they are apart from the main building, ar 
ſhall be connected only by a fence or fence- 
wall, or covęred paſſuige, open upon one or 
both ſides, ſuch office chen be confidered ac- 
cording to the claſs and dimenſions it belon 8 
to, and be built n a 

of 
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Of Party Walls between Houſe and Houſe.” 
Where any adjoining houſe is rebuilt, the 
owner of the adjoining houſe is entitled to 
half the old materials and half the ſcite of 
the party wall when pulled down. 
If a houſe confiſt of five ſtories or more, 
the party walls muſt be ſubject to the direc- 
tions of the firſt claſs of buildings, notwith- 
ſtanding the houſe may not be in manner 
of the firſt claſs. FOES STO 2 
Note al ſo, that every party wall built to 
any dwelling-houſe containing four ſtories, 
muſt be built after the ſecond claſs, notwith- 
ftanding ſuch building may not be of the ſe- 
cond rate. F 5 cc, 8 
If the owner of any building ſhould pull 
down the fame, and the adjoining houſe ſhall 
be of the firſt, ſecond; third, or fourth, claſs 
of buildings, or be four ſtories high, and if in 
ſuch caſe the old party wall ſhould not be of 
the thickneſs of two bricks at the leaft from 
the foundation to the underfide of the ground 
floor, and from thence to the top of the build- 
ing of the thickneſs of one brick and a half, 
ſuch party wall, when either of the adjoining 
| houſes or buildings to which the ſame be- 
longs muſt be rebuilt, is in that caſe conſider- 
ed a ruinous wall and muſt be pulled down. 
Allſo obferve if any timber be lying in any 
caſe through a W and upon rebuild- 
f "= „ 
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ing the adjoining houſe, the owner of ſuch 
| party. wall ſhall refuſe to let the ſaid timbers. 

cut off, ſo as to leave fix inches brick-work 
againſt the ſame; in ſuch a caſe every wall 
| ſhall be conſidered as ruinous, and muſt be 
taken down and rebuilt. 

Likewiſcall timber partitions (when Sicher 
of the adjoining houſesare rebuilt, or ſhall have 
either of their fronts abut againſt ſuch timber 
partition) muſt be taken down, or two thirds 
of the front on either ſide taken down to the 
breſſimer or one pair of ſtairs floor, and after- 
wards have a party wall built according to the 
rules or claſs that ſuch a building i is within. 

. Obſerve that no end or flank walls what- 
ever can remain as party walls for any adjoin- 
ing building, unleſs ſuch wall ſhall ccntain 
the proportions of height and thickneſs above 
the foundations, and be of the ſame materials 
is is before mentioned of ſuch : a claſs. as the 
utlding ſhall be in. 

Alto, in caſe any dormer window, or any | 
cher erection e e ſhall be raiſed or 


„ 


l Foray of. ſuch erection. 
No openings whatever nature muſt be 


made in any part! wall except for communi- 
cation from one tier of warehouſes to another, 


or ſtables, and even then there muſt be Were! 
OL 


of wrought iron one quarter of an inch in the 
pannets; and alſo jambs and cells of ſtone ; 

neither muſt-there be any timber whatſoever 
near ſuch an opening; neither muſt any re- 
_ ceſſes: be made in any party wall except flues 
for chimnies, and ſuch timbers as are ap- 
,, ao pg eb 23, ö 
No row of warehouſes that ſhall be built 


muſt exceed thirty-five ſquares of building, but 


mult have party-walls agreeable to the · claſs of 


buildings they belong to; nor muſt any raw 
of ſtables be built that ſhall exceed twenty» 
five ſquares but muſt have party walls al ſo. 
No timber whatſoever ſhall be laid into 
party walls, ſave bond timbers, ends of gir- 
ders, beams, purlings, trimming or binding 


joiſts; all ſuch timbers too muſt have eight 


inches and a half of ſolid ſtone or brickwork 
at the ends and ſides, except the ends of ſuch 
_ timbers ſhould lie oppoſite to each other. In 


that caſe they muſt haye four inches of brick- 


work betwixt the ends in the ceatre of the 
wall. 85 
All breſſimers and ſtory poſts may be let 


* 
* 


into any party wall, but not more than two 


Inches. ig > 
O blſerve, that you may cut into any party 
wall for the purpoſe of letting in ſtone ſteps 
or ſtone landings, or for placing in bearers for 
wooden ſtairs, ſo that they be eight inches 
and a half from any flue or chimney, or four 
inches from any timbers of the internal finiſh- 

| | ings 
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ing of the adjoining houſe. You may alſo 
cat into any party walt to inſert croſs walls, 
or piers, provided they be not more than fif- 
teen inches wide, or more than four inches 
deep, and you mutt not make any receſs nearer 
than ten feet from any other, and no party 
wall muſt be cut into which ſhall difplace, 
Injave, or endanger any of the timbers, chim- 
nies, ſſues, or of the adjoining buildings. 
Vou may al ſo cut off the footing of any party 
wall for the advantage of building another 
wall: againſt the ſame, but you mult be care- 
ful 0 e the ſame directly vadgrpenths 


Public Paſſages. 


All publick paſſages under any buildin 
| welt be arched over with brick or ſtone, andi 


of a building of the firſt and ſecond claſs muſt 
de a brick and a half thick; and in the third 
and fourth claſs one brick, and if there be a 

cellar under the above paſſage it walk be 
arched over as above. 


ow of Chimnies in Party . a, ßere they 
are not Back to Back, —Firft Claſs. 


The backs of all chimnies in the cellar ſtory 
mut be one brick and a half thick, and all 
above the backs muſt be one brick thick; no 
perſon therefore can make any backs unleſs 
che walls are of an LE wi , 


Chimnies 
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Chimes Back 10 Barth. Pint Claſes 
When it fo happens that chimnies fall back 


to back, there muſt be a two brick back in 


the cellar ſtory, and in each chimney on the 


ground floor one brick and half, and in every 


other chimney to the top there muſt be one 
brick backs. 


Chimney 7 — in the Second, Thirg, and 
Feourtb Claſs. 


Where the backs happen to fall as above 
in the cellar ſtories, there muſt be one brick 
and a half back, and all above one brick back 
throughout the houſe. 


1 Chimney Fluss in rg! Walls. 


The breaſt of every flue in the cellar ſtory 
ſhall be one brick, and between every funnel 
or flue there maſt be half a brick; and all 
fynnels or flues muſt be pargetted within and 
without, except the outfide, which may be 


againſt ſome yacant ground; in ſuch caſe you 


mult be ſure to white in ſome laſting manner 
the rim of every flue, funnel, or fire place. 


Backs of Chinnies not in Party Walls .— 
Firſt Cas. 


All chimney backs that are not in the 


yu walls in this claſs muſt be in the cellar 


ory, one brick and a half in the back, and 
all above one brick. 


of 


| 
| 
| 
| 
N 
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Of Second, Third, and Fourth Claſs ditto. 

All the chimney, backs in the circumſcrip- 
tion of the laſt mentioned claſſes of building 
muſt be one brick at leaſt from top to bottom. 
Obſerve of chimney | breaſts in. general,-that 
no diſcharging pieces are to be nearer. than 
eighteen inches of the trimmers. y 

Note alſo, that all hearths in every room 
muſt be eighteen inches wide and one foot 
more in the opening of the chimney. 


| 27 the Chimney 7 e lt Party 7 al. intended 


to be built. 


„3 3 ab any perſon ſhould.be poſſeſſed of 
ground adjoining to any party wall about to 
be built, and is deſirous of having any rebates - 
or receſſes left in the ſaid party wall (intended 
to be built) agreeably to act of parliament ; 
or to haye any chimney or chimnies, -flues, 
&c. built. and carried up. with the ſaid party 
wall, ſuch perſon ſhall give notice in writing 
under his or her hand, particularly mention 
ing every ſuch chimney, &. to the builder 

or builders, or any of them, before ſuch party. 
wall ſhall be begun to be built; in which caſe, 
the wall muſt be conducted in a workman- 
like manner, and re to the 8 of 


«4+ © oe 
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Obſerve that no timber cer is TY oh | 


placed within two feet of any oven, ſtove, 
copper, till, boiler, - or furnace; nor muſt 
any bond timber be placed within nine inches 
of any opening of a chimney, or within five 
inches of any flue to any chimney. 

' Likewiſe be careful not to fix any chimney 
Feats or grounds of wood, nearer than five 
inches to the opening of the chimney, or in- 


_ fide of the jambs. 


All ſuch. frames and door caſes muſt be 


fixed in reveals, and all ftory poſts and breſ- 


fimers may be let into party walls not more 
than two inches; and all corner poſts muſt 


de of oak twelve inches ſquare at leaſt, mt brim 


muſt build ſtone piers. 
Alſo obſerve that no chimney mat be built 
upon timber, cxcept''what may be required 


for the foundations, piling, planking, &c. 


07 Timbers on the outfide of Buildings. 
All dormers, turrets, and other erections, 


placed on the outſide of buildings upon roofs, 

or flats, in the firſt, ſecond, third, fourth, or 
fifth claſs, muſt 5 covered with late, tiles, 
tin, copper, or lead. 


All outward decorations of balluſtrades, 
balconies, porticos, cornices, facios, windows, 
&c. and all other external en of the 


firſt, Th 


| 
[ 
| 
7 
| 
1 
4 
4 
| 
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firſt, ſecond, third, an fourth claſs; and 
likewiſe every frontiſpiece to any building of 
the firſt claſs, either now or hereafter to be 
built, or any addition to ſuch building, muſt 
externally be of brick, ſtone, ſtucco, lead, 
or iron, burat clay, or artificial ſtone except 
the cornices and dreflings to ſhop windows: 
alſo every covered way or roof upon any por- 
tico, &c, is not to exceed the original line o 
the houſe, and ſuch covered way muſt be co- 
vered with lead, ſtone, late, tile, copper, or 
tin; nor muſt in height exceed (as well as 
any dreſſing to any ſhop window) above th 
till of the one pair of & is window. if 
Nor muſt any rain water fall or drip into 
any publick ſtreets, except from cornices, fa- 
cios, porticos, &c. but muſt be canveyed by 
pipes and trunks into the channel ſtones of 
the drains; and wooden trunks to be uſed no 
higher than the breſſimers. | | 
No bow windows or other projections to be 
made in any ſquare or publick ſtreet, ſave 
ſhop fronts, &c. beyond the line of the ftreet. 
Nor mult any ſtall- board project in any 
ſtreet (thirty feet or more) a greater width than 
one foot ſix inehes, nor in any ſtreet leſs than 
thicty feet wide more than thirteen inches, to 


be meaſured from the upright. line of the 
building. EY > 14g 
F Of Old Plaſtered or Wooden Buildings. 
All timber or plaſtered buildings may be 
repaired from time to time as uſual; but if 
at 
6 | 
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at any time they ſhall be taken down as low 

as the breſſimer, then they muſt be built of 

brick or ſtone, with proper party walls, ac- 
cording to act of parliament. 

Alſo remember that every building Which 
was begun before the 24th of June 1775, and 
not being of the materials as directed by the 

late act, may be finiſhed, andafterward repaired 
as octafion may require with the ſame fort of 
materials as the originals, except the cover- 
ing of roofs, dormers, and flats, which muſt 
be ſubjected to the former rules. 

All buildings of the fifth and fixth claſs 

not agreeable to the forementioned rules, and 
at proper diſtances, are liable to be pulled | 
down, as publick nuiſances. | 

Any perſon preſuming to build, or alter an | 
old building contrary to the general ſenſe and | 
tenor of the act, and thereof convicted by the 
oaths of two or more witneſſes, before any 

4 two or more juſtices of the peace where ſuch 
© 


buildings ſhall he fituated, ſuch will be deem- 1 
| ed a nuiſance, and the builder thereof muſt 
enter into a recognizance in ſuch ſum as the | 


+ Juſtices ſhall think fit, for either demoliſhing 
? the ſame or amending it according to the fore- 
8 mentioned rules, or on refuſal be ſent to a 
1e common gaol until the above terms be com 
pPlied with. 

be 

if 

_ The, 


75 be falling i is a Schedule 1 ebe Fees Hite * 


for Surveyors. 


Fot every building of the 1ſt claſs 
And to every alteration or addi- 
tion to ditto — 


L. 


3 


by 


For every building or houſe of * 


the ſecond claſs 3 


And every addition or alteration 


to ditto — 


For every building or houſe of 


the third claſs ' — 
Alſo every alteration to ditto 
For every houſe or building of 

the fourth claſs — 
And every alteration or addition 


For every houſe or building of 


the fifth claſs  — 


Alſo for every addition or altera- 


tion to ditto 


Fi or every building or houſe of 


the ſixth claſs — 


5 


1 


A g 


For every addition or alteration Th 


to ditto — 


| F orevery building of the ſeventh 2 


claſs 
And every alteration or addition 
to ditto 3 
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If any workman ſhould beginany buildings, 


or wall, or ſhould cut into any party wall 


without giving notice to the ſurveyor of the 
diſtri&, or otherwiſe refuſe to admit the ſur- 
veyor to inſpect the ſame, ſuch perſon ſo of- 
fending ſhall forfeit double fees, and more- 
over forfeit the ſum of twenty pounds, and 
the building not being directly agreeable to 
the act, ſhall be demoliſhed or amended. 

The ſurveyor, i in ſuch caſe, is to give notice 
to the juſtice of the peace, and he ſhall order 
it to be amended or utterly demoliſhed. 

Obſerve that. every building is to be ſur- 
veyed within fourteen days, and the ſurveyor 
muſt make oath that it is according to act of 

parliament. 
Every journeyman whatever doing an 
thing contrary to the rules is liable to pay 
5ol. or ſuffer three months impriſonment, 

The above directions are as ſhort and cir- 
cumſtantial as the nature of the act would ad- 


mit, and J fincerely wiſh, that every work. . 


man as well as builder would make them- 
ſelves thoroughly perfect in the different 
claſſes of building, as well as the reſtrictions 
therein nominated, and not be too indolently 
negligent, through a view or perſuaſion that 
the aforementioned particulars will be repealed 
the preſent ſitting of parliament. As no per- 
ſon concerned in the building branch (being 
convicted) is exempt from puniſhment, ſo 
eyery man ought to be ſtudious for his own 

Cc intereſt, 
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Intereſt, as none can plead ignorance in an 
affair which is made publick to the world. 
It is notwithſtanding an affair greatly to be 
wiſhed by all the working parties of the 
branches, not that the a& ſhould be repealed, 
but that the prices of ſurveyors ſhould be 
taken off, it being there that the principal 
grievance lies, and which will, I am afraid 
(if not enquired into) be the deſtruction of 
many induſtrious families. It was certainly 
a great overſight in parliament not only to lay 
builders under grievances, but alſo to inforce 
a tax upon them; though it might not have 
been amiſs with reſpect to new buildings, as 
a terror to thoſe who knew not how to build 
at all: but it was ſurely a cruelty to tax the 
proprietors of buildings already erected, and 
which may want on every occafion ſome little 
;repairing. The generality of mankind will 
think it very hard to make a little alteration 
in a building of the firſt claſs which may not 
amount to two or three pounds, and beobliged 
to give 1/. 1 56. for the ſurveying of it; I ſay, 
this very exorbitant exaction will prevent hun- 
dreds of houſekeepers and proprietors from 
doing numberleſs jobs, with a continuance, 
That is the chief ſupport of two thirds of the 
working part of mankind in the building 
branch, there being numbers of jobbing maſ- 
ters who employ fifteen or twenty men the 


year round, that will ſhortly be reduced to 


one or two, Ifa tax had been with propriety 
| 12 . levied, 


— EIT » 
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. levied, it ſhould ſurely have fallen upon thoſe 
benefited by it—the fire-offices—for it is 
certain if the preſent act be continued, a po- 


licy of inſurance will not beof half the value 
it uſed to be; yet no other feafible method 
perhaps could be thought of, except govern- 


ment had been pleaſed to have taken the ſur- 
veyors under their protection. However, if 


ſome other method of payment be not ſhortly 
deviſed and appointed, the builders will, I 


fear, be in a terrible ſituation, and bnadrede 
of them reduced to practices which they 


have neither the will to perform, nor incli- 
nation to attempt. 
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